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Abraxas, 867.

grossulariata, 833.

Acanthogorgia
armata, 870, 880.

Acanthopneuste
viridanus, 718.

Accipiter
superciliosus, 1203.
iinus, 1203.

Aceratherium, 945.

Acontias, 705.

hurtoni, 705.
Acraja, 714, 742.
Acridotlieres

cristatelhis, 860.

tristis, 698, 701, 720,

740.

Acrocephalus
dumetorum, 718.

stentoreus, 718.

Acrorchilus
erythrops griseigularis,

1149.

AoryIlium
vitlturinum, 862.

Actinote, 705.

Adelomyia
cervina, 1211.

onelanoqcnys macidata,

1211.

JEgithina
tiphia, 716.

jElurosaurus, 1079.
/e&iMs, 1077, 1081.

tcnuirostris, 1077,

1081, 1082.

whaitsi, 1077, 1078.

1081, 1082.

JElurosuchus, 923,

924.

.Slurus
fulgens, 557.

iEpypryrnnus, 940.

Agelecyathus
persicus, 1019, 1034,

1035, 1039.
Aglaia

fanny, 1107.

gyroloidcs, 1104.

peruviana, 1104.

Agyrtria
francicB, 1182.

Alcadia, 761, 763, 776,

777, 780, 782, 783,

785, 794, 796, 797,

799, 800.

MtowfZ*,762,766, 770,

772, 773, 778, 779,

781, 785, 787, 788,

793, 798, 807, 808,

809.

paUiata, 762, 766, 768,

769, 770, 772, 773,

778, 787, 788, 789,

793, 798, 807.

Alcedo
amazona, 1192.

americana, 1192.

cabanisii, 1193.

inda. 1192.

torquata, 1192.

Algiroides

nigro-punctatus, 864.

Allantus

arenafus, 828, 850.

Aloposaurus, 919,

1078.

gracilis, 1081.

Alseonax
latirostris, 720.

muttui, 720.

Alytes
ohstetricans, 696.

Araazilia

fuscicaicdata, 1183.

'viefferi, 1183.

Ainazilia

tzacatl fuscicaiidafa,

118.3.

— jucunda, 1182,

li83.

Amblycercus
holosericeus, 1122.

Ampelis
nattererii, 1 146.

An abates

suhalaris, 1151.

Anabazenops
lineatus, 1151.
mentalis, 1151.

subitlaris, 1151.

Anas
cyanoptera, 1209,

superciliosa, 755.

Androdon
(squatorialis, 1176,

1177.

Anonchotsenia, 637.

Anoplocephala, 651,

653, 660.

Anoplops
bicolor, 1171.
— (equatorialis, 1171,

1172, 1211.
— izco^r, 1171, 1173,

1212.
— f/a^w^, 1170, 1171,

1173, 1211, 1212.
— olivaseens, 1171,

1173.
— rujiceps, 1171,

1173.

leucaspis, 1171,

1172.

Anoplotenia. gen. nor.,

1003, 1018.

dasyuri, 1003-1007.

1009, 1010, 1012,

1013, 1015.

82*
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Anthvoeera
(ZygfEiia) fillpendulce,

832.

Authus
riifidus, 722.

Antilope
corrina, 962.

AjDhanoconia, 761 , 780,

785, 796, 797, 798.

andamanica, 762, 773,

787, 801, 809.

goiddiana, 762, 763,

778, 779, 785, 793,

808, 809.

merguiensis, 762, 779,

801, 808, 809.

jxwhystoma ponsonhyi,

763.

rogersii, 762, 793, 801,
809.

(Helicina) theobaldiana,

760.

Aphanto)Dus

hyperanthtis, 827,
828.

Apbeloeoma
ivoodhousei, 869.

Apis
mellifica, 812, 850.

Aploparatsis, 652.

Apocrangonyx, 949.
Apodemus

agrarius paUidior, 690.

S2oeciosxis peninsidce,

690.

Appias, 730, 734, 737,
742.

galene, 709, 735.
pwidina, 730.

Aptenodytes
penmanti, 558, 671.

Aramides
mangle, 1209.

wolfi, 1208, 1209.

Araschnia
levana, 823, 865.
prorsa, 823, 865.

Arctognathus, gen. nov.,

1079.

curvirnola, 1079.
Arctomys

mnnax, 946.
Arctonyx

leucolcBTnus, 688, 689.
— orestes, 688.

Arctophila, 854.

mussitans, 848, 851,
853.

Arctosnchus, gen. nov.,

1079.

iigrinus, 1079.

Argiades
sglva.nus, 831.

Argilloecia

affinis, 595, 596,

601.

Argynnis
aglaia, 824.

castetsi, 725.
euphrosyne, 820, 826.

liyperhms, 702, 703,

704, 706, 709, 735,

736, 737.

(Brenthis) euphrosyne,

824.

(—) selene, 825.

(Dryas) paphia, 824,

827, 828.

Arion, 804.

ater, 813
hortensis, 813.

Ai-remon
aurantiirostris, 1118.
— erythrorhynclms,

1119.
— occidentaUs, 1118,

1119.
— speciahiiis, 1118,

1119.

erythrorhynchus, 1118,
1119.

occidentaUs, 1119.

spectabUis, 1118, 1119.

Arrenga
blighi, 716.

Artamus
fusciis, 720, 729.

personatus, 859.

superciliosus, 859.

Arteraia

scdina, 986.

Ascaris

cffw/s, 620.

Aspidosiphon, 1023,
1025, 1027.

Aspidura sp., 716.
Astnrina

schistacea, 1204.
Aulacorhamphus

albivitta, 1213.
— phaolcBinus, 1213.
caruleiqidaris,

1213.

pete.r, 1213.

phaolcemus, 121.3.

stdcatus, 862.
Aurelia

awr/ifw, 1047, 1053,
1056.

Automolus
assimdis, 1 150.
holost ictus, 1162.

Automolus
mgricauda, 1150, 1210.
(Ebopoctites) ra/b-

Jr;<?2«eMs, 1149, 1150.
Avicula

0p6ra, 1058, 1059, 1060.
Aythya

nyroca, 558.

Eacillus

pestiformis, 626.

Eairdia

acanthigera, 595.

ami/gdaloides, 595.
(^2</«a, 595, 596, 601.

mediierraiiea, 595.
obtusata, 595.

EaL^na
austrails, 663.

Baltcnoptera
borealis, 662. 668.
mtisculus, 662.

sibbcddii, 662.

Balanu.s

improvistis, 691.
Balistes

flccvimargincdus, 1058,
1065.

viridescens, 1058, 1065
Basileuterus

aiiricularis, 1092.

fidnicauda semicer-

vinus, 1092.

onelanotis, 1092.
— dcsdalus, 1092.
meridanus, 1092.
semicervinus, 1092.
tristriatus, 1092.
— melanotis, 1092,

1212.
— mcridavus, 1092.
— tristriatiis, 1092

1212.

Bauria, 898, 899, 900
901, 902, 905, 909'

913, 914, 915, 916,
917, 920, 923.

cy«o;3s, 895, 896, 897
924, 925.

Belone sp., 1064.

Bertia

scdyri, 649.

studeri, 649.

Bertiella, 994, 999, 1004,
1017.

cercopitheci, 638, 640
641, 643, 644, 647,
649, 650, 651.

conferta, 646, 646, 660,
«/2«//s, 1017.



INDEX OF SCIENTIFIC NAMES.

Bertiella

melanocephala, 639,

64U.

mucronata, 639, 645,

646, 650.

oheaa, 1U17.

plastica, 650.

polyorcMs, 646, 651.

sarasinorum, 1017.

semoiii, 1017.

Betta
splendeiis, 985.

Bison
bonasua, 557.

Bistylia, 1030.

Boeckia
typica, 563.

Boissunneaua
Jiavescens flavescens,

1185.
— tinochlora, 1185.

Bombus, 841, 853.

agrorum, 846, 850,

853.

liortonmi, 812, 852,

864, 855.

joncellus, 851.

lajndarius, 845, 850,

852.
' terrestris, 851, 854.

Boreophausia
i7iermis, 666, 667.

Bothrioceplialas, 639.

Brenthis, 865.

Bnarremon
brmmeinucka, 1 1 17»

Bubo
poensis, 869.

Bucco
macrodactylus, 1196.

noanamce, 1195, 1196,
1211.

pectoralis, 1194, 1195,
1211.

subtectus, 1195.

tect'us, 1195.
— subtectus^ 1195,

1211.
— tectics, 1195.

Biichani^a

a;--™, 727.
Bucorax

abi/ssinicus, 862.

caffer, 862.

Budorcas
bedfordi, 693, 695.

mitchelli, 695.

sitiensis, 695.

inxicolor, 694.

tibctamis, 687, 693,

694, 695.

Buthraupis
arc«z, 1110, 1212.
aureocincta, 1110,

nil, 1211.
edwardsi, 1111, 1211.
melanochlamys, 110,

1110, 1211, 1212.
rothschildi, 1110, 1211.

Bythocjpris
reniformis, 595.

Cabera
exanthemC'ria, 832.
pusaria, 833.

Oabreta

leschenmdtii, 706.
Cacieus

microrhynchus, 1212.

uropygialis, 1121, 1212.
Cacomantis

passeriincs, 723.

Calanus, 668.

Calliphora

vomiioria, 850.

Calliste

aundenta, 1102.

cayana, 860.

emilicB, 1103.

francesca, 1107.

fulvicervix, 1109.
'gyrotoides, 1104, 1107.

icterocephala, 1 103.

johamicB, llUl.

labradorides, 1109.
larvata, 1103.

lavinia, 1103.

hucotis, 1109.

ruficervix, 1109.

rufigukcris, 1102.

jfa/yfori, 1109.

Callithrix

jacchus, 856.

Calophasis

e/Z/oi-i, 862.

Calospiza

wunilenta aundenta

,

1102.
— iclateri, 1103.

florida arccBi, 1212.
— florida, 1212.

gyroloides, 1105.
— AftH^si, 1105, 1106,

1107, 1212.
— cathariiice, 1106.
— deleticia, 1104.
— gyTohides, 1104,

1105, 1106, 1212.

ictefii'ocephala, 1103.

Johanna}, 1101, 1102,

1210, 1212.

labradorides, 1109.

Calospiza

larvata fanny, 1107,

1108, 1212.
— francescm, 1108.
— larvata, 1108.

ZayzWa, 1103, 1104.— dalmasi, 1104,

1212.
— fo.t>Mj2a. 1103, 1105,

1212.

palmeri, 1107, 1211.

2}h(xnicotis, 121 l.j

ruficervix, 1108.
— fulvicervix, 1109.
— ruficervix, 1109.
— taylori, 1109.

rufigula, 1102.

Calotea, 727.

nigrilabris, 708.

ophiomachus, 707, 70S,

739.

polytes, 707.

versicolor, 707, 708,

738. •

Calyptrophora
josephiiKS, 886.

Canielus

bactrianus, 869.

Campophaga
sykesi, 719.

Capito
(Bquatorialis, 1200.

boiircierii, 1199.
— (Bquatorialis, 1200.
— bouretera, 1199,

1200.
— saVymz, 1199, 1200.

macidicoronatus, 1198,

1199, 1211.

quinticolor, 1198, 1211.

sAfJ%i, 1200.

squamatus, 1199, 1211.

Capra
cylindricornis, 973.

hispanica, 963, 970,

975.

tiea:, 963.

piyrenaica, 963, 964,

967, 969, 970, 972,

974, 975, 976.
— hispanica, 963, 966,

967, 969, 970, 972,

975, 976, 977.
— pyrenaica, 969, 970,

975.
— vicioricB, 975, 977
sibirica, 969.

Capreolus
bedfordi, 695.

Oaprimulgus
rosenbergi, 1210,
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Carabus, 842.

violnceus, 816, 836,

841, 845.

C'arans sp., 1065.

Carbo
hrasiliamis, 1210.

vigua, 1209.

Cariama
cristata, 864.

Carpodectes
hopkei, 1147, 1210,

1212, 1213.

nitidus, 1212.

Caryopliyllia

communis, 1038.

Casella

atromarginata, 1062.

Cassicnlus

microrhynchuH, 1121,

1122.

Cassicus
persicus, 860.
pyrohypogaster, 1123.

uropygiaUs, 1121, 1122.

Cassidix

oryzivora, 1122.
— oryzivora, 1122.
— violea, 1122.

Catenotffinia, 637, 1018.

Catheturus
lathami, 863.

Catopsilia, 730, 734, 742.

crocale, 726.

fiorella, 727.

pomona, 709.

pyranthe, T21, 738,

739,741.
Cebus sp., 81.5, 825, 829,

831, 832, 851, 856.

capucinus, 651.

loricatus, 1188, 1189.
' mentalis, 1189.

squamatiis, 1189.

C'eophloeus

lineatus lineatus, 1189.
Cephalopbus

ignifer, 673.

johnstoni, 672.

weynsi, 672, 673.

Ceratodus, 988.

forsteri, 942.

Ceratogynina
airafa, 861.

e/ai-fl, 861.

Ceratoisis

ramosa, 870, 877, 892.
Ceratophora

mydaceus, 706.

nigrilabriR, 706, 708.
ophiomachus, 706.

stoddarfii, 708, 710.

Ceratophora
versicolor, 706.

Ceratopoma, 761.

Oeratosoma
cornigerum, 1063,1065.

Cerchneis
punctata, 700.

Cercomacra
berlepsclii, 1167,

1210.

carbonaria, 1166.

crepera, 1165.

maculicaudis, 1166.
nigricans, 1166.

tyranvina, 1166, 1167.
— rufiventris, 1165,

1166.
— tyrannina, 1165.

Cercopithecus
callitrichus, 638, 649.

centrali", 671.

denti, 856.

mona, 866.

pygerythrus, 856.

roloway, 856.

Certhia
carulea, 1097.

Certhiola

chloropygia, 1098.

mexicana, 1098.

CeiTus
bcdfordi, 660.

hortuloriim, 658.

xanthopygus, 660.

Ceryle

amazona, 1192.

americana amerioana,

1192, 1193.
— cabanisii, 1193.

cabanisii, 1192.

mt^a, 1192.

torquata, 1192.
— torquata, 1192.

Cethosia
nietneri, 70.3.

Cbfetura
indica, 723.

Chalcidoseps, 705.
thwaitesii, 706.

Cbalybnra
fr^#>?i^, 1184, 1185.

isaurcB, 1212.

urochrysa, 1184, 1185.
1212.

Cbama, 1059.

sp., 1057, 1061.

./b^w^-ff, 1067, 1061.
Ohamaeleon, 922.

sp., 1066.

Ohama;pe]ia
miiiuta, 869.

Cbamjepetes
goudoti, 1207.
— goudotii, \ 207.
— rufiventris. 1207.

Chapmannia, 652.
Charaxes

imna, 726.

Chelone, 921.

imbricata, 624.

mydas, 624.

Cbilosia

illustrata, 848, 853,

854, 856.

Chiromachieris
aurantiaca, 1141.

1212.

vitellina, 1141, 1211,

1212.

Chlamydodera
thacidata, 861.

Cblorocbrysa
nitidissima, 1101,

1211.

phcenicotis, 1211.

Chloronerpes
cacilicE, 1188.

gularis, 1187-
rubiginosus, 1187.
— gularis, 1187, 1211,

1212.
— rubiginosus, 1187-
— uropygiaUs, 1212.

Chlorophanes
atricapilla, 1097.

ccBridescens, 1097.

.spi^'a ccer^descens,

1097.
— e.i'«<^, 1096, 1097.

Chloropipo
holochlora, 1138.
— /2Y«, 1138, 1210.

Cbloropsis

jerdoni, 716.

malabarica, 716.

Chlorostilbon

angustipennis, 1183.

pumilus, 1183.

Cblorotbraupis
olivacea, 1114.

Chromodoris sp., 1070.

annulata, 1063.

f^ianZM", 1062, 1063,

1064.

elizabcthina, 1062.

hilaris, 1063.

inopi?iata,1070, 1072.

nigrostriata, 1062
quadricolor, 1062.

reticulata, 1063, 1064,

1065, 1068, 1069,

1070, 1072.
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Chromodoris
st/kesL, 1063.

tinctoria, 1069, 1072.

Chrysomela
polita, 841.

Chrysophanus
jMceas, 830.

Obrysophrys
hijasciata, 1065.

Cioinnurus
regms, 861.

Oisteceplnalus, 1080,

1081.

microrkiims, 1081.

Cisticola

cursiians, 718.

Cistudo
Carolina, 624.

Cittocincla

mcbcrura, 721, 857.

Cladius
vimincdis, 849.

Clavatella

(Eleutheria) prolifera,

1053.

Clematissa, 880.

Cliniacoeerciis

zonothorax, 1203.

Clisiocampa
neustria, 832.

Clytia, 1046.

folleaia, 1048.

Cnipodectes
minor, 1128, 1129,

1130.

subbrunneus, 1128,

1129, 1130, 1213.
— minor, 1129, 1130.

— subbrmmetcs, 1128,
1129.

Cobus
cob, 674.

Coccidium
cuniculi, 676.

Coccinella, 816, 843.

1-punctata, 812, 819,

841, 842, 845, 847.

Coccystes
coromandus, 724.

Jacobimcs, 724.

Coccyzus
melacoryphus, 1 202.

Coenonympha
pampkilus, 825, 829.

Coereba
ccBndea, 1097.
— ;?<i;eo/a, 1098.

— microrhyncha, 1097,

1098.

chloropyga mexicana.

1098.

Col las

iiilgiriensis, 725.

Collocalia

francica, 698, 699.

CoUuricincla
heinei, 754.

CoUyriocincla
harmonica, 859.

Oolumba
albilinca, 1205.
— albilinea, 1205.
— crissalis, 120.5.

albiUneata, 1205.

goodsoni, 1205, 1206,

1210, 1213.

7iigrirostris brunnei-

cauda, 1205, 1213.

plumbea bogotensis,

1206.

speciosa, 1205.

subvinacea, berlepschi,

1206.

Compsoeoraa
notabilis, 1111.

Concboderma
wuritum, 667, 668.

Conocyatbus, 1030.

zelandicB, 1019, 1020,

1029, 1032, 1044.

Conopopbaga
castaneiceps, 1 176.— britnneiniicha,

1176.
— castaneiceps, 1176.

gutturalis, 1176.

n(Svioides, 1167.

Coiiosmilia, 1038, 1039,

1041.

anomala, 1039.

elegans, 1039.

granulata, 1040.

lituolws, 1039.

striata, 1040.

stylifera, 1040.

Oopbotis
seylanica, 706, 708,

710.

Copsychus
saida.ris, 721, 737,

857.

Oopurus
leiKonot'US, 1125.

Coracias
indica, 722.

Oordulegaster

annidatus, 835.

Ooronula
diadema, 667, 668.

Corvus
comix, 861.

svapidatus, 861.

Corypbotriccus
cdbovittatus, 1134.
— distinctus, 1135.

parvus, 1135.

Oosmotricba
potatoria, 834.

Cossus
ligniperda, 831.

Gossypba
flo^ra, 857.

Cotinga
cayana, 1147.

nattererii, 1146, 1147,
1211.

ridgwayi, 1146, 1147.

simoni, 1146.

Cotyle
uropygialis, 1093.

Cracticns

destructor, 861.

Crangonyx, 949, 951.

flagelhda, 960.

suhterraneus, 957.

Craspedoprion
(Bquinoctialis, 1127.

brevirostris, 1127.

olivaceus, 1127.

CrateI'opiis

canorus, 716.

cinereifrons, 715.

rufescens, 715.

striatus, 715.

Cratopus, 701.

Crax
alector, 863.

carimcidaia, 863.

globicera, 863.

Creciscus

albigularis, 1208.

Cricetomys
gambianus, 651, 905,

1003.

Cricetulus

andersoni, 691.

triton, 691.

Critbidia, 626.

Crocidiira

attenuata, 688.

corecB, 688.

Crossarcbus

fasciatus, 856.

Crosslandia

viridis, 1064.

Ciiciilus

canorus, 723.

micropterus, 723.

poliocephalus, 723.

Culcitella, 652.

Culicicapa

ceylonensiSi, 721.

CuscLis, 921.
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Cyanerpes
cceriUea microrhunclia,

1097.

Cyanocitta

fulchra, 1124.
Cyanocorax

affinis, 1123, 1124.— affinh, 1123, 1124,
1212.

— zeledoni,\\2-^, 1212.
pileahcs, 1124.

sclate)-i, 1124.

Cyanolesbia
Jcingii, 1187, 1211.
— ccelestis, 1187, 1211.
— emmce, 1187.
— kingii, 1187.

Cyanolyca
armUlata, 1124.
fulchra, 1124.

Oyanomyia
francice, 1182.

Cyclorchida, 652.
Oyelorhynchus

cBquinoctialis, 1127.
cinereiceps, 1126.
subbrunneus, 1128,

1129.

Cycloseris

hexagonalis, 1036.
CymbiJatiius

lineatus, 1157.
— fasciatus, 1157.

Cynanthus
cmlestis, 1187.

Cynochampsa
laniaria, 893.

Cynodraco
serridens, 893.

Cynognathus, 895, 899,

900, 904, 906, 907,

908, 910, 912, 923,
925, 1080.

5err^/^, 902, 905, 925.

crateronoius, 894, 900,
905. .

leptorhinus, 901.

platvceps, 894, 901,

903.

see%«, 893, 902.

Cyornis
mheculoides, 720.

?;«c/te«z, 720.

Cyphorhinus
brujmescens, 1088.

Cyphorinus
cantans, 1089.

lawrencii, 1089.

'phiaocephalus, 1088.

Cvpselns
"ff/^;n-*', 723.

Cypselus

7«e/6«, 723.
Cythere

albo-maculata, 595.
cingulata, 595, 596,

601.

convexa, 595.

crispata, 595, 596, 601.

diffusa, 596.

elegans, 596.

emaciata, 595.

tuberculata, 595.

Cythereis

antiquata, 695.

deformis, 595, 597,
"601.

junesii, 595.

runcinata, 595.

Cytherella

owafe, 595, 600, 601.

Cytheridea
elongata, 595.

Cytberideis

subulata crewidata,

595, 600, 601.
— fasciata, 600.

C^'tlierura

ceUidosa, 595.

cribriformis, 595.

cribrosa, 595, 599,
601.

fossulata, 595, 599,

601.

maculosa, 595, 599,
601.

striata, 595.

Dacelo
cervina, 861.
gigantea, 861.

leachii, 861.

Daen is

cayana, 1095, 1096.
— callaina, 1096.
— cayana, 1096.
— ccerebicolor, 1095,

1096, 1212.
— glaucogidaris, 1096.— »z«i»(Pa, 1095, 1096.
— ultramarina, 1096,

1212.

ccerebicolor, 1095, 1096.
napcBa, 1096.

salmoni, 1116, 1117.
venusfa, 1094.
— fuliginata, 1094,

1212.

Danais, 742.

ffc/feft, 702, 725.

ceylonica, 703.

Danais
chrysipims, 702, 703,

704, 708, 725, 727,
737, 738, 739, 740,
744, 745.

/«wflY«, 709, 735, 736.
limniace, 704, 725, 737.
plexipptis, 702, 703,

704.

septenirionis, 704, 725,
726, 727.

(Araauris)^^A(gc?o?i, 702.
Dania

rero, 985.

gen. nov.,

683, 685.

conferta, 683, 686.
Dasypus, 919.

villosus, 857.
Dasyurus

ursinus, 1003, 1017.
Davainea, 639, 652.
Dawsoniella, 762.
Delias

eucharis, 703, 708, 737,
740.

Delphinognathus, 919,
1074, 1075.

conocephalus, 1073.
Deudrocbelidon

coronata, 727.
Dendrocincla

atrirostris, 1 156.
erythrapygia, 1155.
fumigata, 1156.

lafresnayei, 1155, 1156.— phmocliToa, 1155.
meruloides, 1155.
— aphanta, 1156.

— la.fresnayei, 1155,
1156.

— mendoides, 1155.— plimochroa, 1 1 55,
1156.

olivacea, 1155, 1156.
— avguina, 1157.
— lafresnayei, 1155,

1156.
— phcEochroa, 1156.
phceochroa, 1156.

Dendrocolaptes
atrirostris, 1156.
cuneatus, 1152.

triangularis, 1153.
Dendrocops

mendoides, 1155.
Dendrocopus

major, 861.

Dendrocygna
autiimnalis, 1209.
discolor, 1209.
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Dendroica
(estiva, 1091.
— cBsdva, 1091.

ca$tanea, 1091.

Dendrohyrax, 673.

Dendrophyllia sp., 1019,

1036, 1039, 1044.

Dendropupa, 803.

Dendi-ornis sp., 1153.

(squatorialis, 1153.

erythropygia cequa-

torialis, 1153.

lachrymosa, 1153.
— lachrymo&a, 1212.

— rostrata^Wm, 1210,

1212.

jnmctigula, 1153.

iriangtdaris cequa-

torialis, 1153, 1154,

1212.
— punctigula, 1154,

1212.
— triangularis, 1154,

1155.

Dendrortys
leucophrys, 863.

Dermochelys, 921.

coriacea, 925.

Deuterosaurus, 1075.

Diadectes, 920.

Diademodon, 894, 923,

924, 925.

mastacus, 908.

Diffilurodon, gen. nov.,

1075.

ivhaitsi, 1075, 1081,

1082.

Diallactes

granaclensis, 1158.

Dicheilonema
horrida, 620.

Dicrurus, 725.

uter, 717.

leucopygialis, 718, 728.
longicaudatus, 717.

Dictjocaulis

filaria, 620.

Dicynodon, 893, 1075,

1080, 1081.

sp., 1081.

Didelphys, 921, 941,1017.
Diglossa

ccBndescens, 1093.
Diglossopi.s

ccerulescens, 1093.
— ctsrulescens, 1093,

1094.
— 'pallida, 1094.

Dilepis, 652.

Dinotherium
cuvicrl, 944.

Dinotherium
gigantetini, 944.

hobleyi, 943, 944, 945.

Diorchis, 652.

Dissemuroides
lo-phorhinus, 718.

paradi&eus, 718.

Disytbamnus
riifiventris, 1165.

Dorcelaphus
savaomarum, 869.

Doris
tinctoria, 1070.

Droniatherium, 924.

Dryocopus
lincatus, 1189.

Dryotriorchis

spectabilis, 869.

Dumetia
albigula.ris, 715.

Duneania, 1041.

Ecca.saurus, 1075.

Echidna, 918, 919, 921.

aculeata typica, 924.

Eehinomyia
ferox, 848. 855.

Elsenia

cayenennsia, 1134.

cinerea, 1132, 1133.
— cinerea, 1132.
— puramhm. 1132,

1133, 1210.'

Elaphrornis
pallheri, 716.

Elymnias
fraterna, 702.

Embernagra
brunneinucka, 1117.

Empidonax
acadimis, 1136.

virescens, 1136.

Em pis

tessellata, 848.

Emys
sculpta, 624.

Endothiodou, 1080.

bathydoona, 1081.

uniseries, 1075, 1081.

Engraulis
boelama, 1C64.

Entamoeba
opjs, 626.

co/f, 626.

Epenthis, 1048.

Epiniys

conjucianus, 689, 690.
— canorus, 690.
— luiicolor, 689, 690.
— .sacer, 690..

luiicolor., 690.

Epiinys
sacer, 690.

Epinephele
jaHina, 816, 820, 828.

janira, 828.

tithotius, 829.
Equus

asinus, 993.
— somaliensis, 98,

993.

grevyi, 993.

hemionushemionus,^2Z.
kiang, 993.

quagga, 993.
— burchelli, 993.
— chapmanni, 992.

^eira, 989, 993.

Eranna
jucunda, 1182.

Eresia, 705.

Eriocnemis
aureli(B, 1185, 1186.

Eriphostonia, gen. nov.,

1078, 1079.

nnicrodon, 1078, 1082.

Eristalis, 812.

Erythrura
trichroa, 985.

Eueephala
huviboldti, 1210.

Euchelia, 867.

jacobcece, 815, 820, 825,

832, 843, 845.

Euchloe
cardamines, 815, 820,

865.

Eucometis
cassini, 1116.

Eucope, 1046, 1048,

1055, 1056.

Encrangonyx, 948.

roberfsi, 950, 951, 957.

vejdovskyi, 949, 950,

951.

Eucytbere
prava, 595.

Eulipoa, 751.

Eunicella

papulosa, 871, 880,

881,892.
Enphonia

brevirostris, 1101.

fulvicrissa, 1100.
— fulvicrissa, 1211.
— purpurascens, 1100,

1211.

purpurascens, 1 ] 00.

xccnthogaster, 1100,

1101.
— brevirostris, llOl.

— brv.niicijrons, 1101.
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Euphonia
xanthoqaster chocoensis,

1100, 1211.
— xantliogaster, 1211.

Euplexaura
albida, 884. '

hra^ieri, 884.

media, 871, 883, 893.

parciclados, 884.

Euploea, 713, 729, 734,

739, 742.

core, 702, 703, 704,

708, 709, 720, 725,

726, 730, 737, 738
740, 741, 743, 744.

coreta, 702, 704, 725,
726.

euphon, 702.

qoudoii, 698.

'klvgii, 702.

Eupodotis
australis, 863.

Euripus
consimilis, 703.

Eurypye;a
helias, 864.

Euscarthraus
cinereus, 1130.

Eutoxeres
aquila, 1180.
— aquila, 1180.
— heterura, 1180,1181.
baroni, IISO, 1181.
heterura, 1180.
salvini, 1180, 1181.

Eiitfochatella, 761, 777,
778, 779, 780, 782,

783, 785, 788, 796,

798, 799.

piUcheUa, 762, 763,

768, 772, 773, 786,

787, 788. 793, 797,
807, 808, 809.

Falco
cachinnans, 1204.

cayenuensis, 1205.
palliatus, 1204.

mperciliosus, 1203.
Felis

concolor, 671.

fontaiiieri, 688.

lynx isabelliniis, 557.
microtis, 688.
serval, 869.

Filaria

australis, 620.

Flabelhim
lacitiiatum, 1038.

maqnificum, 1019,

1020, 1039, 1044.

Flabellum
rubruvi, 1021.

Florisiiga

mellivora, 1181.
— mellivora, 1181.

Formica
r«ya., 812, 849, 868.

Forniicai-ius

analis, 1173.
— destructus, 1173,

1174, 1212.
— niqricapillus, 1174,

1212.

destructus, 1174.

iiigricapillus, 1174.

rufijpectus, 1174.
— rufipectus, 1174,

1175.
— thoracicus, 1175.
saturatus, 1174.

thoracicus, 1175.
Formicivora

consobrina, 1163.

mclmna, 1162.

quadrivittaia, 1160.
qwixensis boticardi,

1164, 1212.
— consobrina. 1163,

1164, 1212.

schisticolor, 1163.
Foudia

erythroccphala, 701.
Franklinia

gracilis, 718.
Fregilupus

capoisis, 699.
t!rt?T«s, 699.

Fringilla

rubra, 1113,
Fiiliea

martinica, 1208.
Fundulus

gulnris, 985.
Fiingia, 1042.

7JffMte, 1019, 1036,
1039.

Galbula
melanogcnia. 1194.
ruficauda, 1194.

Galeoscoptes
carotin en sis, 857.

Galepus, 919.

Galesaiirus, 894, 899,
900.

plaiiiceps, 893, 898
923, 925.

Galictis

vittata, 857.
Gallinula

mangle, 1209.

Gammarus, 949.
Garrulax

leucolophus, 859.
picticollis, 859.

Gazella

cuvieri, 961.
ffo/ras, 961, 962.
Ao.yt, 961, 962.
kavella, 962.

leptoceros, 961.
Gennteiis

nycthemerus, 862.
Geocichla

citrina, 857.
(Monticola) cyanus,

857.

( — ) saxatilis, 857.
Georissa, 760, 800.
Geotrnpes

vernalis, 839.
Geotrygon

bourcieri, 1206.
veraguensis, 1206.
— cachabiensis, 1206,

1210, 1213.
— cachaviensis, 1206.— veraguensis, 1206,

1213.

Glaucidium
pcrlatwm, 862.

Glaueis

(sneus, 1178.

Columbiana, 1178.
fraseri, 1177.
hirsuta, 1178.— (Z-Hca, 1178.

Gljphorhynchus
castelnaudii, 1152.
cuneatus, 1152.
— castelnaudii, 1152.

Gomphodontia, 894.
Gomphognathiis, 894,

920, 923, 925.
kannemeyeri, 908, 909,

910, 911, 912.

mwor, 908, 909, 910,
911, 912.

polyjjJiagus, 909.
Gonatodes

kandianus, 705.

Gouionemus, 1046, 1055.
Gorgonia

albicans, 881.

capensis, 871, 884,
887.

flammea, 871, 877,
888.

Gorgonocephaliis, 874.
Gracula

intermedia, 860.

rcligiosa, 860.
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Graculipica

Tnelanopiara, 860.

Grallaricula

cucidlata, 1176.

Grallina

australis, 858.

Graucalus
macii, 719.

Grision

furax, 857.

Gryporhyuchus, 652.

Guttera
pucherani, 863.

Guynia, 1038, 1039,

1040, 1041.

Gymnopithys
hicolor dagucB, 1170.

leucaspis, 1172.

rujiceps, 1172, 1173.

Gymnorbina
leticonota, 861.

Halcyon
sacra, 754.

.smi/rnetids, 723.

HalichcErus

grypu&, 696.

Hapalemur
griseus, 856.

Haplochilus
chaperi, 985.

elegans, 985.

panchax, 985.

Haplophyllia, 1038,

1041.

Harpactus
fasciatus, 723.

Harpalus, 836, 839.

ruficoi'nis, 838.

Heleodytes
albobrmmeus, 1088,

1211.
— albohrunneus, 1212.— harterti, 1088,

1212.

harterti, 1088.

Heliangeliis

exortis, 1186.

Helicina, 772, 780, 783,

797, 798, 799.

brasiliensis, 760, 786,

^
787, 792.

japonica, 760, 784.

kubaryi, 759, 760,

777.

sagraina, 760, 786,
"787, 792.

suhstriata convexa, 761.

iitafiica. 759, 768.

786, 806.

Helicina
(Sturanya) beryUlna,

760.

Helicouiiis, 742.

Heliothrix
auritus, 1186.

harroti, 1186.

Heliotrypha
parsudakii, 1186.

Helix, 762.

Helogale
varia, 557.

Hemipus
picatus, 719.

Hemithraupis
chrysomelas, 1117,

1212.

rufica'pilla, 1117.

salmoni, 1116, 1117,

1212.

Henicorbina
iMorj^a^-a, 1090, 1210,

1212.

Ic'iwosticta, 1090.
— eiocharis, 1090.
— prostheleuca, 1090,

1212.

prostheleuca, 1090.

Hercynella, 803.

Herpetotberes
cachmnans, 1204.

Hesperia
antonia, 866.

cartluimi, 866.

szcZ(g, 866.

Heterocyatbus, 1021,

1031.

aquicostatus, 1019,

1022, 1024, 1025,

1026, 1032, 1039,

1044.

alternatus, 1024, 1026,

1044.

cochlea, 1025.

heterocostatus, 1019,

1026, 1039, 1044.

lamellosus, 1025.

oblongatus, 1026.

parasitieios, 1025,

1026.
jphilippinensis, 1025,

1026.

pulchellus, 1026.

mdcatus, 1025.

wood-masoni, 1026.

Heterodon
platyrhinus, 677.

Heteropsammia, 1031,

1039.

aphrodes, 1019, 1036.

michd'uii, 1033.

Heterospingus
rubrifrons, 1115,

1212.

xanthopygitcs, 1114,
111.5, "1212.

Hicksoneila, 891.

spiralis, 871, 8S9.

Hirundo
chulybea, 1093.

ruficollis, 1093.

rustica, 722, 730.

virid/is, 1099.
Hyaliinax, 804.

Hyalonema, 877.

Hydrocena, 783, 784,
800.

cattaroensis, 759, 760,

777, 806.

Hydrocorax
vigua, 1209.

Hyla
5roM9'^^, 1082, 1083.
misera, 1083.
rubra, 1082.

strigilata, 1083.

venulosa, 1082.
Hylocicbla

mustelina, 857.
ustulata swainso/iii,

1087.

Hyloctistes

subulatiis assimilis,

1150, 1151, 1212.
— virgaius, 1151,

1212.

virgatus, 1151.
— virgatus, 1151.

Hymenolepis, 652.

Hyperoodon
rostratus, 663.

Hypocnemis
ncBvioides, 1167.
— capnitis, 1168.

Hypolimuas
6o^M?a, 702, 725, 735,

737, 738, 740.

diocivpus, 727, 739.
misippus, 702, 703,

726, 727, 737, 738,
739, 740, 744.

Hypopyrrbus
pyrohypogasfer, 1123.

Hypotbymis
azurea, 721.

Hypsipetes
ganeesa, 717.

olivaceus, 700.
Hypuroptila

buffotii, 1185.

urochrysa, 1184.
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Icterus

ckrysoceplialus, 860,
jamaicai, 8(50.

mesomelas, 1123.
— taczanowskii,

1123.

salv'mii, 1123.

vulgaris, 860.

Ictidognathus, gen. nov.,

1078.

jxcrvidens, 1078, 1081,
1082.

Ictodosaurus, 1079.
angudiceps, 1078.

Idiogenes, 652.

lole

icteo'ica, IVJ.
Irana

puella, 716.
Ithomia

zelica, 705.

Jainides

hochus, 729.

Jonornis
martinica, 1208.

Juiicella

elongata, 888.

jiaqdlum, 8S8.

spiralis, 871, 889.

Jiinonia

lemonias, 727.

(Precis) almana, 738.

Kallima, 727.

philarchiis, 728.

Kehiartia

penicillata, 717.

Lacerfca

agilis, 864.

ditgesii, 864.

muralis, 864.
— Jilfolensis, 864.

ocellafa, 837.

viridis, 864.

vivipara, 837.

Lalage
maculosa, 754.

rufiventer, 699, 701.

(Oxynotus) newtoni,

698, 699.

Lampides
baetica, 701.

Lanius
collurio, 859.

cristatus, 719, 737,

739.

Lanins
eryth-onotus, 719.

lineatus, 1157.

ncBvius, 1158.
Laphyctes

satrapa, 1138.
Larvivora

brunnea, 716.

Lateriporus, 652.

Lathria
unirufa, 1144.
— castaneotincta, 1144,

1145, 1212.
— c/ar«, 1145, 1212,

Lechriorchis

elongatus, 681.

primus, 681.

m&fes, 677, 681, 682,

683, 685, 686,
(Renifer) elcmgatus,

677.

Legatus
albicollis albicollis,

1134.

Lemur
coronatus, 856.

fulvics albifrons, 85().

macaco, 856, 994,
1003.

mongoz, 850.

varius, 671.

Leontocebus
ceclipus, 856.

rosalia, 856.

rufimanus, 856.

Leptocheirus
aberrans, 561, 562,

563.

bispinosus, ,562, 563,

572, 576, 585, 586,

687, 589, 594.

cornuaurei, 561, 562,

563, 564, 569.

dellavallei, 561, 563,

576, 677, 582.

fasciatus, 576, 585.
guttatus, 561, 562,

563, 572, 576, 685,

587, 588, 589, 593.

Idrsutimanus, 561,

563, 571, 588, 594.

massiliensis, 561,
689.

pectinatus, 561, 563,

572, 573, 574, 675,

576, 577, 582, 584,
585, 594.

pilosjis, 561, 562, 563,

564, 569, 670, 571,

573, 576, 684, 585,

594.

Leptocbeirus
jnnguis, 661, 562, 569,

694.

subsalsus, 561, 562,

563, 664, 569.

tricristatus, 561, 562,

572,673.
Leptodira
annulata, 681.

Leptodon
cayennensis, 1205.

palliatus, 1204.

Leptopogon
poliocephahcs, 1132.

superciliai'is, 1132.
— poliocepkalus, 1132.
— supercilaris, 1132.
— transandimcs, 1132.

Lepus
Jilchneri, 692.

swinhoei, 692.
— brevinasus, 692.

Lethe
darefis, 709, 710, 735,

737.

Leucolepis
2}hcEoce'phalus lawrcn cii,

1089, 1213.
— phiBOcephalus, 1088,

1089, 1212.

Leuoopternis
plumbea, 1204, 1210.

schistacea, 1204.

semiplumbea, 1204.

Limax, 804.

agrestis, 814.

arboriiim, 814,

maxiinus, 813,
*

Limenitis

Sibylla, 865.

Limuoenida, 1046, 1047,

1049, 1053.

tanganicm, 1056.

Linstowia, 636, 637.
Liothrix

luteus, 858.

Lipatigus

holerythnis, 1145,

1146.
— holerythrus, 1146.

1212.
— rosenbergi, 1145,

1146, 1212.

Lizzia, 1046,

Locusta
viridissima, 835.

Lonchodes sp., 835.

Lophiomys
ibeanus, 946, 947.

imhausi, 947,

948.
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Loxia
.grossa, 1121.

Loxoconcha
declpiens, 595, 597,

601,
impressa, 595.

ohesa,b9i5, 597,601.
suhalata, 595, 598,

601.

Luoanus
cervus, 839.

Lucidella, 7(il, 773, 776,

778, 785, 796, 797,

799, 800.

.aureola, 762, 763, 772,

780, 786, 793, 807,

808.

Lutreola

sibirica, 688.

Lycsena
astrarche, 830.

icarus, 830.

(Zesius) chrysomeUus,

739,740.
Lycosaurus, 1078.

cn,rvimola, 1079.

pardcdis, 1079.

tigrimis, 893, 1079.

Lygosonia, 705, 706.

Lyriocephaliis

scutatus, 706.

Lystrosaurus, 1080.

Mabuia, 705.

carinata, 706. __

Macaous

cynomolgus, 651.

pileatus, 856.

radiafus, 660.

Macrocypris
decora, 595.

Macroglossa sp., 732.

Maeropteryx
coronata, 723.

Macropus, 918, 938, 940.

bennetti, 927.

billardieri, 926.

brachyurus, 927-

eugenii, 927.

giganteus, 927, 939.

Macrorhinus
crosetensis, 671.

Madoqua
dmnarensis, QTl.

liarareoisis, 979.

pUUipsi, 978-984.
— qubatiensis, 979,

983, 984.
— hararensis, 983,

984.

Madoqua
piacentinii, 981, 984,

swaynei, 980, 981, 982,

984.

Malacogorgia
capensis, 871, 885.

Malacopt.ila

mysticalis, 1197.

panamensis, 11 96, 1197.
— panamensis, 1197,

1212.
— poliojns, 1196 1197,

1212.
pol'iopis, 1196.

Malleus, 1060.

Mallotus
villosus, 666.

Mamestra
oleracea, 834.

p>ersicarice, 832, 834,

835.

Mantis
religiosa, 701.

Margaritif'era

margaritifera, 1057,

1058, 1059, 1060,
1061.

mauritii, 1052, 1060.

vulgaris, 1059, 1060,

i065.

Marmaronetta
angusiirosiris, 558.

Masius
clin/sopteriis bellus,

1138, 11.39, 1211.
— coronidatus, 1139,

1211.

coronidatus, 1138.

Megacephalon
onaleo, 757.

Megalajtna
virens, 862.

Megalobatrachus
onaximtis, 869.

Megapodius, 749, 750.

andersoni, 758.

brazieri, 751.

brenchleyi, 751, 752.

cumingi, 756, 757.
duperreyi, 751, 753.

eremita, 752, 758.

freycineti, 752, 753.

geelvinkianus, 757.

huttoni, 756.

laperoxisii, 757.
layardi, 757.

macgillivrayi, 751.

pritchardi, 754, 755,
756, 757.

se?iear, 753, 757.
wallacei, 751.

Megaptera
boops, 662.

Meiglyptes
loricatus, 1188.

Melanargia
galathea, 816, 824, 827,

828, 865, 867.

Melauerpes
pucherani perUeucus,

1188.
— pucherani, 1188.

Melanitis

feZa, 747.

tamhra, 747.

Meleagris
americana, 863.

ccellata, 863.

Melibe
fimbrlaia, 1064, 1065,

Melierax
monoqrammicics, 869.

MelinodoTi, 916, 923.

s?:wM<s, 913, 923, 925,

Melitsea

ari-c^^/s, 815,820. 824,

825. 826, 829, 831,
866.

aihalia, 866.

aurinia, 825, 806.

cinxia., 866.

Melitodes, 890.

dicliotoma. 870, 877.
esperi. 870, 874.

wot^osa, 870, 876.

Mololontha
vidgaris, 839.

Me fiones

crassus, 986.

Mei'ops
omatus, 869.

pJiilippiiins, 722.

swinhoci, 722, 733.

viridis, 722, 727,
732.

Merula
kinnisi, 722.
("m^Iis, 1086.

Mesopicos
wc27m, 1188.

Metroliasthes, 637.

Micrasliir

guerilla, 1208.
— iniersf.es, 1203.
— zonotliora.x, 1203.
interstes, 1203.

ruficollis, 1203.

Microcotiodon, 924.
Mioromys

minutus, 690.

Mieropogon
bourcierii, 1199.
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Microtiis

calamorum, 691.
— superus, 691.

Johannes, 687, 691.

mandarinus, 69 1

.

nux, 687.

(Caryomys) eva,

692.

(_) nux, 691.

Milax
sowerbyi, 814.

Millepora
alcicornis, 1058, 1060.

Mimus
orpheus, 858.

polyglottus, 858.

satiirninus, 858.

Miniopterus, 910, 920.

Mionectes
oleaqinms hederaceus,

1131.

olivaceus, 1131.
— galhinus, 1131.
— hederaceus, 1131,

1210, 1212.
— olivaceus, 1131,

1212.
— venezuelensis, 1131.

striaticollis, 1131.
— poliocephalus,

1131.

Mitrospiiigus

cassinii, 1116.
Mniotilta

i;an«, 1091.

Moerisia, 1048, 1050.

/;/o«s«, 1045, 1046,

1047, 1049, 1050,

1053, 1054, 1055,
1056.

Molpastes
heemorrhous, 717.

Momotus
esquatorialis, 1194.
— (Bquatorialis, 1 194.
— cidorolcBmiis, 1 J 94.

lessoni, 1194.

iiiartii, 1193.

semirufa, 1193,

subrufescens, 862.
Monasa

mystacalis, 1197.

pallescens, 1197, 1198,
1211.

Monopylidiuin, 652.

Mosehops, gen. nov.,

1073.

capensis, 1073, 1082.
Motacilla, 698.

(ssiiva, 1091.

Motacilla

cayana, 1095.

noiwhoracensh, 1091.
ruticilla, 1093.
^/i?>f?, 1096.
varia, 1091.

Mungos
albicauda, 856.

fulvescens, 856.
galera, 857.
mango, 85B.

Murex, 1060, 1061.
ramosus, 1057, 1059.

Muriceides, 880.
>,*^a, 870, 878.

893.

Mus
decumanus, 945.
wagncri, 690.

Muscicapa
cayanensis, 1134.

fidvicauda, 1092.

imvpurata, 1148.

MiiscijDeta

borhonica, 701.

ralloides, 1087, 1088.

Myadestes
ralloides, 1087.

Mycalesis, 710.

ceylonica, 728, 740,

741.

na7'cissus, 747.

Mj'cetes

niger, 656.

Myiarchus
crinitiis, 1137.

nigriceps, 1137.

tuberctdifer, 11.37.

tyranniUus, 1137.
Myiobius

barbatus, 1135.
— atricaudus, 1135,

1136.
— barbatus, 1136,
— moMacalis, 1135,

1136.

erythrums, 1136.
— fulvigidaris, 1136.

fulvigtda7-is, 1136.
masfacalis, 1135.
sulphureipygius, 1135.— cmreatus, 1135,

1136, 1212.
— sidphureipygius,

1 136.

— villosus, 1135, 1136,
1212.

vdlosus, 1135.

.vanthopygus, 1135.
— aureatus, 1135.

Myiochanes
richardsonii richard-

sonii, 1136.

Myiodioctes
tristriatus, 1091.

Myiozetetes

cayanensis cayanensis,

1134.
-— eryfhropfera, 11,34.

rufipennis, 1134.

texensis, 1134.

Myotbera
a.nalis, 1173.

Myotis
myosotis ancilla, 687,

688.

Mynneciza
berlepschi, 1168.

e.TS«<4 1169.

leucaspis, 1172.

seledoni, 1169.

Myrmelastes
cassini, 1169, 1170.

e.rsM/ exsul, 1170,

1212.
— maculifer, 1169,

1170, 1212.

I j;z macidatus, 1 169.
•— berlepschi, 1169.
— immaculatus, 1 168.

— zeledoni, 1 168.

Myrmotheva
axillaris, 1162.

Myrmotherula
axillaris nielcBna, 1162.

ciiiereiventris, 1163.

fidviventris, 1162.
— fidviventris, 1 1 62,

1212.
— viduata, 1162,

1212.

melcBna, 1162.

vienetriesii, 1163.
— schisticolor, 1163.

ornata, 1162.

sanctcB-martcB , 1163.

schisticolor, 1163.
— sanctm-martce, 1163.
-— schisticolor, 1163.

surinamensis, 1160,

1161.
— mtdtostriata, 1159,

1160.
— pacifica, 1159,

1161.
— surinamenis, 1159,

1160.

vidua, 1162.

Myzantha
garrula, 860.
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Navioella, 784.

Neniatotsenia, 637.

Nemeobiiis
lucina, 831.

Nemoi'haedus sp., 695.

Nemosia
rosevhergi, 1116,

1117.

Neoniphargus, 949, 950,

951.

Neptis
leucotho'e, 735, 736.
hicilla, 865.

sappho, 865.

varmona, 721.

Nerita, 764, 766.

Neritina, 762, 764.

Niphargus, 949, 950,

951.

Noctua, 818, 819,

83.5.

Noseina
apis, 625, 626.

bomhycis, 625.

Nothocei'ciis

honapartii, 1208.

frantzii, 1208, 1213.

intercedent, 1208,

1211, 1213.

Nyctipithecus
trivirgatus, 856.

Nythosaunis, 900, 901,

902, 905, 907, 908,
913, 919, 923.

larvatuH, 894, 898,

899.

Obelia, 1046. 1048,

1355.

Oceania, 1049.

Ochetosoma
formosum, 681, 683,

686.

onenstniosum, 681.

Ocliotona

cansa, 692, 693.

sorella, 692.

syrinx, 692.

Ocypode, 1066.

Ocypus
olens, 812, 816, 836,

837, 838, 846, 855.

Odontophorus
cinctus, 1206, 1207.

parainb<B baliolus,

1211.
— paramha, 1211,

spodiostethus, 1206,

1207.

CEdicnemus
bistriatiis, 864.

Oligorcliis, 652.

Oochoristica, 627, 630,

631, 632, 635, 637,

654, 655, 658, 1000,

1005, 1017, 1018.

sp., 627, 628, 633.

Tostellata, 1018.

tetragonocephala, 629,

638.

wageneri, 638.

Ophion
luteus, 848.

Ophisaurus
apus, 864.

Opistboctenodon, 1075.

Orchistoma
pileus, 1051.

Oreocincla

imbricata, 722.

spiloptera, 722.

Oreotragus
saltator, 869.
— porteusi, 960.

Oriolua
maculatus, 859.

orysivorus, 1122.

Oriiismya
kingii, 1187.

Ornithoptera
darsius. 712.

Ornitborbynchus, 908,

910, 918, 919, 920,

921, 922, 942.

Orobopbana, 76], 762,

773, 788, 796, 797,

798, 799, 800.

ponsonbyi, 772, 778,

780, 782, 783, 793,

807, 808, 809.

Ortalida
goudotii, 1207.

Ortalis

ruficauda, 863.

Ortbogonys
olivuceus, 1114.

Oryoteropus, 921.

Oryzoborus
eeihiops, 1098.

fimereus, 1098.
— mthiops, 1098.
— fimereus, 1098.

Ostinops
atrocastaneus, 1211.

salmoni, 1211.

viridis, 860.

Ostracolethe, 804.

Ostrea sp., 1059,

1060.

Otai'Ia

caiifornia/ia, 985.

Otis

ludwigi, 863.

vigorsii, 863.

Otocompsa
jiaviventris, 858.

Otocryptis

bivittata, 706.

Oudenodon, 1080.

bolorhinus, 1076. 1081,

1082.

strigiceps, 1076.

Ourebia
nigricmidata, 869.

Oxynotus
ferrugineiis, 701.

Pachyrbampbus
atricainllus, 1144.

castaneus, 1144.

cinereiventris, 114.3,

cimiamomeus, 1144.

dorsalis, 1143, 1144,

1211.

marginafus, 1144.

«?(/(!?• cinereiventris,

1144.

rufescens, 1144.

rrt/«s, 1144.

Paguina
larvata, 688.

Palajobelicina, 761, 762,

772, 773, 782, 787,

796, 797.

if^^, 763, 770, 778,

780, 793, 807, 808,

809.

Panoplites

flavescens. 1185.

Pantodou
biichholzi, 985.

Papilio

agamemnon, 730.

aristolochicB, 702, 709,

741, 743, 744.

cli/tia dissimilis, 702,
'

703, 705.
— lankeswara, 702,

704.
— panope, 705.

demodocus, 748.

demoleus, 708, 727,

748.

epiphorbas, 702.

/ieci;or, 702, 713, 714,

727, 737, 740, 741,

744.

y«so», 729.
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Papilio

lankeswara, 702, 704,

710.

limniace, 705.

machaon, 730.

inaoilius, 702.

phorbanta, 698, 700.

polvtes, 702, 707, 708,

713, 714, 719, 729,

, 732, 743.
— romulus, 702.

scrrpedon, 727, 734.

(Menelaides) hector,

708, 709, 740, 743.

Papio
2Mrcarius, 558, 5.'i9.

— griseipes, 558,
559.

sphinx, 842, 856.

Paracrangonyx, 949,

950.

compactus, 952.

Paracyamns
boojns. 668.

Paracyathus
cav'atus, 1019, 1027,

1028, 1039, 1044.

crnssus, 1039.

Paradosostoma
arcuatum, 595.

cylindrmmn, 595.

flexuosum, .595.

.

^rac&, 595, 600, 601.

hibernicum, 595.

Pai-adoxm-us
larvatus, 621.

Paranerita, 766, 778,

779.

gagates, 764, 765.

Pare'iasaurus, 919, 1079,

1080, 1081.

Pareronia
ceylonica, 702.

Pariotichus, 919, 920.

Parus
major, 858.

Paruterina, 652.

Passer
domesticus, 698.

Pellorneum
fuscicafillum, 715.

Pennella, 667, 668.

Penthoceryx
sonneratis, 724.

Perameles, 939, 942,
Perarge

megcera, 815, 826,

829.

Pericrocofcus

fiammeus, 719.

fcregrinus, 719.

Perisoveus

canadensis, 861,
Petanrista

alborufus, 689.

Petrogale, 940.

penicillata, 939.

Phffithornis

boiepschi, 1179,

1180.

cSlumbianus, 1179-

syrmatophorus, 1 1 79,

1180.
_— coliomhianus, 1180.

— syrmatophorus,

1179, 1180.

yaruqui, 1178.
— scmcti-johannis,

1178, 1179, 1211.
— yaruqid, 1179,

1211.

Phalanger, 1017.

Phalaugista, 1017.

Phalangium sp,, 814.

Phalera
bucephalco, 833.

Phascolarctos, 1017.

Phasianus
principalis, 862.

reevesii, 862.

Pheasia
fZ?c?'rpfl, 833, 835.

tre.7nul(S, 833, 834.

Pbedina
borbonica, 698, 099.

Philydor
phih/dor virgatus,

1151.

virgatus, 1151.

Phcenicotliraupis

cristat.a, 1113, 1114.

Phrygilus
aldunatii, 558.

Phyllades

consolisma, 730.

Physeter
macrocephalus, 663.

Picumnns
COTWs^, 1189, 1190.

dimotus, 1192.

grana.densis, 1189,
1190, 1191.

olimceus, 1189, 1190,
1192.

— dimotus, 1192.
— flavotinct'us, 1190,

1191.
— granadensis, 1189,

1190, 1191, 1211,
1212.

— hartcrii, 1190,1191,
1211.

Piciuunus
olivaceus olivaceus,

1190, 1191. 1192.
— panamensis, 1190,

1211.

Picus
lineatus, 1189.

rubiginosus, 1187.

(Ohloropieus) kirJdi,

1188.

Pieris

brassier, 816, 818, 823,

829, 834, 835, 846,

864.

?z«^i, 815, 826, 827,

828, 829, 846, 865.

ra7?(g, 815, 820, 826,

835, 865.

Pimelepturus
cinerescens, 1065.

Pionopsitta

hcematotis, 1202, 1213.

pulchra, 1202, 1210,
1213.

Pionus

menstruus, 1102.
Pipra

chrysoptera, 1138.-

coronata, 1140.
— vehciina, 1140.
cyaneocapilla, 1140.
mentalis, 1139.
— 2V7??«/tfra, 1139, 1212.
— mmor, 1139, 1140,

1212.

velutina, 1140.

vitellina, 1141.

Piranga
rubra rubra, 1113.

Pitangus
albovittatus, 1134,
jyarvus, 1135.

sulphuratus, 861.

Pithys

/«co^r, 1170, 1173.
— (equatorialis, 1172.
— olivascens, 1173.

leucaspis, 1172, 1173.

Pittasoma
michleri, 1212.

rosenbergi, 1175, 1176,

1211, 1212.

rufopileatum, 1176,
"1211.

Pitylus

grossiis, 1121.

Plaiiorbis, 762.

Platypsaris

homochrous, 1143.

Platyrhynchos
olivaceus, 1127.
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Platyrliyuchos

virescens, 1136.

Platytriccus

alboqulans, 1125,

1120.

cancroma, 1125,

insularis, 112(5.

^nystaceus, 1125.
— alhoqularis, 1125.

1126.
— insularis, 1126.
— mijstaceus, 1 1 26.

Pleurotomaria, 803, 804,

805.

Plocaniopherus
ocellaius, 1064.

Pneiimatojjhilus. 683.

Podocoryne, 1046, 1047,
1049.

carnea, 1053.

Poephagiis

qnmniens, 869.
Polydelphis, 620.

Polyerata

reini, 1181, 1182.

rosenhergi, 1181, 1182,

1210.
— reini, 1181.

Polyonimatiis

haiica. 709, 740.

Polytes, 744.

Pomatorhiniis

melanurus, 715.

Puntocypria
dis'par, 595.

succinea, 695.

Porphyrio
melanonoius. 985,

986.

martinicus, 1208.

Porzana
albigularis, 1208.

Pratincola

atrata, 721,

(Motacilla) syhilla.

698.

Precis

almana, 740.

lemonias, 737.

rhadama, 747.

Prinia
jerdoni, 719.

socialis, 718.

sylvatica, 718.

Prioneris

si/a, 702, 703,

704.

Prionitea

martii, 1193.

Priotrochatella, 761.

Pristerodon, 1075,

Pkoc. Zool. Hoc— 19

Procavia
dorsalis, 673.

emiiii, 673.
Procnias

coendea occidentalis,

1099.

occidentalis, 1099.

?'ers«, 1099.

Procolophon, 919, 920,

922, 1080.

Prod icynodou, 1076.

Progne
chalyhea, 1093.
— chalyhea, 1093.

Progynia, 652.

Proorchida, 652.

Propappus, 1080.

Proserpina, 760, 761,

762, 799.

Protoiuedeia

fasciata, 51)3, 576,

585.

guttata, 561, 572, 573,

576.

hirsutimana, 561, 562,

563, 571, 576, 585,

589.
— massiliensis, 562.

pcctinata, 576, 584.

pilosa, 563, 576, 577,

585.

Psaramogorgia, 883.

pulchra, 871, 881, 892,

893.

Psarocolius

mesomelas, 1122.

Pseudoclytia
pcntata, 1048.

Pseudotrochatella
undulatcc, 761,

Psittacus

menstruus, 1202.

Psitto.spiza

riefferii, 1120.
— elegans, 1120.
— riefferii, 1120.

Psophia
crepitans, 864.

Pteroglossus

erythropygius, 1201,
1202.

— erythropygius, 1201,

1202, 12ii.
— sanguineus, 1201,

1202, 1211.

sanquineus, 1201.

Pterostichus, 836,

w^^'cr, ' 816, 837, 842,

846.

(Abas) striola, 837.

lUKo. LXXXIII.

Pterostichus

(Steropus) madidus,
816, 838, 842.

Ptilocheirus

pectinatus, 576, 585.
tricristaius, 563, 572,

676.

Ptilotis

carunculata, 754.
Putoriiis

nigripes, obi, 559.
Pycnoiiotus

hamorrhous, 858.

jocosus, 701.

leucogenys, 858.

leiwoJiotus, 858.

luteolus, 717.

melanicterus, 717.

xanthopiygus, 858.
Pyctorbis

nasalis, 715.

Pyvaraeis

atlanta, 823.

cardui, 709, 710, 7^6,

738, 823.

Pyramidiila, 803.

Pyranga
astica, 1113.

Pyrgonia
stokesii, 1029.

Pyriglena
berlepschi, 1167.

maculicaudis, 1166.

tyrannina, 1 l(i5.

PyrophvUia, 1038, 1041.
i^/y/ui'a, 1U18, 1019,

1020, 1037, 1039,

1040, 1044.

Pyxis
arachnoides, 624.

Querqtiedula

cyanoptera, 1209.

Querula
crmnta, 1148.

furpurata, 1148.

Quiscalus

gundlachi, 671.

Rallus

aMo^?'/, 864.

Raiuphocelus
icteronotus, 1112,

1113.

Rathkea, 1046, 1047.

Ren iter, 677, 685,

ellipfious, 683.

sauroiuatcs, 681, 683.

Retorquata, 761.

83
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Kliabdias

hufoitis, 620.

Rliabdometni, 637.

KliHgonyche, 828.

fulva", 812, 840, 842,

850.

Ehampbastos
amhiguus, 1201.

swMnsunii, 1200, 1201.

focard, 1200.

tocardus, 1201.

Eihaiiipliocjeuus

cinereiventris, 1164.
— cinereiventris, 1164,

1212.
— semitorqucUus, 1164.

semiforquatus, 1164,

1212.

Ehaniphocoelus
hrasilius, 860.

icteronotus, 1112.

Rhinoceros, 945.

bicornis, 959, 985^
— somaliensis, 959,

960.

liliinochajtus

juhatus, 864.

Rliinolophus
fcrniin-equinimij 687.

Ebipidiira

alhifrontata, 721.

tricolor, 859.

Bbopooicbla
nigrifrons, 715.

Ebopoctites

a/<)^«s, 1149.

Kbyncbocycliis

cEqtmioctialis, 1127.

cinereiceps, 1126.
— (?i«c/-eicr7)s,'1212.

— flavotectus, 1126,

1127, 1210, 1212.

onegacephalai, 1126.
— JiaVotectus, 1 1 26.

sulphurescens, 1127.
— asemus, 1127.

Rhynebortyx
ciwcT-Ms, 1206, 1207.

Rbynchotragus, 977,

978.

coi-deauici, 983.

erlangeri, 983, 984.

guentkeri, 980-984.
— wroughtoni, 983,

984.

/Iv-rA'M, 978, 982.

Rictularia

plagiodoma, 620.

Rivulus
flahellicauda, 985.

QijcUatus. 085.

Rivulus
poeyi, 985.

Salmo
salar, 671.

Saltator

atri'pennis, 1120.

elegaiis, 1120.

onagnus, 1121.

inaximus, 1121.

Sapayoa
«k/9w«, 1141, 1210,

1213.

Sai'sia, 1046, 1056.

l^rolifefa, 1066.

Sarsiella

capsula, 595.

Satyrus

semele, 830.

Sanrosfcernon, 1080.

Sayornis
ardesiacus, 1125.

cineracea, 1125.
— cineracea, 1125.

Schoenicola

pla.tyura, 718.

Scirpearella sp., 888.

auraniiaca, 888.

indica, 888.

SoirpeHria sp., 888.

Jlagellum, 871, 888,

889.

fareata, 871, 888.

ochracea, 889.

Sciurot.amias

dacidianus, 689.

Solerocliilus

contortug, 595.

^«i;«s, 595, 601.

Scops
leucotis, 862.

Scotothorus, 1141.

Scylaoosaiirus, 919.

constrictus, 1078.

Scymnosaurus sp., 1081.

Seiurus

novehoracetisis, 1091.
— noveboracensis, 1091 *

Semnornis
rampkastinus, 1200.

Septaria, 764, 765, 784.

Scrpopbaga

'

albogrisea, 1133.

cinerea, 1130.
— cff.wffl, 1130.
— grisca, 1130.

grisea, 1130.

paraudifE, 1133.

Sesainodoii, 909, 916.

923.

Sesamodon
im««i, 913, 914, 915,

923, 925.

Setopbaga
ruticilla, 1093.

Sialia

sicdis, 857.

Sibia

capistraia, 859.

Siderastrjsa

radians, 1034.

Sipbia

hi/perythra, 720, 735.

Siptornis

ergtkrops ervthrops,

1149, 1211."'

— griseigularis, 1149,

1211,1212.— rujigenis, 1149, 1212.

Sitta

S'urinamensis, 1160.

Siurus
novchoracensls, 1091.

Sperinopbila
ophlhalmica, 10'j8.

Spbecodes, 867.

8p!ieniscus

d.emersus, 671.

Sphenodon, 922.

Spbeiiul'a

subulata, 1150.

Spilosouui

melanopsis, 709.

Spoudvlus, 1059.

sp., 1061.

Spongiodertna, 872.

verrucosum, 870, 874.

Sporopbila
ftwrzte, 1099, 1212.

Ajf/t'.s//, 1099.

opfithcduiica, 1098,

1099, 1212.

StacUvodes, 891.

gilchristi, 871, 885,

893.

^-r/fcp/s, 886.

Stelgidopteryic

riiJicoUis, 1093.
— uropggialis, 1093.

urojn/gialiS) 1093.

Stenobotbrus sp., 835,

846.
Stepbanoseris

rousseaui. 1022, 1026.

Stilesia, 1002.

Stoniotoca

dinema, 1051.

Stoparola

sordida, 'J20,

Strangalia

annate/, 889.
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Striit.liiclen,

cinerea, 671, 850.

Strut hio

australis, 987.

mansaicus, 987.

molyhdophanesi, 987.

Stiirauya, 7(51.

IStiiniopastor

contra, 860.

Julias, 860.

Stiirnoriiis

senex, 7-0.

St urn us
J/oloscriceuf, 11 22,

Stylocyathus, 1030.

Suastus
gremiiis, 732.

Siiberia, 872.

capensis, 870, 871, 873,

892, 893.

clavaria, 873.

cien.thi, 873.

'koellikeri, 873.

Sulphurina, 761,

Suricata

»urica(ia, 856.

Suriiieuius

lugubris, 724.

Siis sp., 693.

Sjlvia

ca»taiiea, 1091.

Symphalaiigus
syndacfyliis, 671.

Synallaxis

castaiiea, 1148.

erythrops, 1149.

'pudica, 1148.
~

rufigenis, 1149.

'iinirufa, 1 148,

Synietis

'penicillata, 856,

Syi-niura

nnchale, 869.

Syrphus, 850.

Tacbornis
baiasdensis, 723.

Tachypiionus
ea^sini'i, 1116.

chry.somelas, 1117.

delatrii, 11 lo, 1116.

Qiiclaleucus, 8(i0.

propinquus, 1115.

r/dir/frons, 1115.

.ran/hopyglits, 1 1 14,
111.5.*

Tixjnia, 994, 1003, 1017,

1018.

conferfa, 649.

melcuiocephula, 039,

650.

Taenia

mucronata, 649,

tetragonucephala, 637.
fuberculata, 6.3.5.

(Troniai'hynelius) sff^z-

««/«,, 1018.

Tainandiia
tetradactyla, 636, 637,

638, 1018.

Tauagaj-a

notahilis, 1111,

Tanagra
mcrxima, 1121.

melanoptera, 1112.
pcdmarum. 1112.
— melanoptera, 1112.
— violilavala, 1112.

peruviana, 1104.

rieff'erii, 1120.

rujicervix, 1108.
(Aglaia) atorulenfa,

1102.

(

—

) lahradorides, 1109.

(Calliste) rtifiveriex,

1108.

Tanagrella

vufigida, 1102.

Taogiiathus, gen. nov.,

1076.

onegalodon, 1076, 1081,
1082.

Tapjnocephaliis, 919,

1074.

Telcbinia

i7V-(!^, 704, 708, 709,

714, 726, 737, 740,

741.

Teinenuchus
pagodarum, 720.

Teplirodornis

'poiidiuerianus, 719.
Teracolus
da IIas, 713.

fausta, 713, 727.
Ten as

floricola, 747.

/^ectt.^e, 708, 709, 710,

727, 730, 735^747.
lihythea, 709, 735,

Tex'psiphone
paradisi, 721.

Tersina
viridis Occidentalls,

1099.

Testiido, 945.

daudiiiii, 623.

elephantina , 623.

grcBca, 624.

nigra, 624,
Teti-agonops

ruiiiphastinus, 1200.

Tetrao
atidralis, 7.58.

Thalassochelys
caretta, 624.

Tljalurania

/awwyi, 1183, 1184,

1211.

vertioeps, 1184, 1211.

Tlianinobia

fidioata, 721.

Tliauinophilus

afrinucha, 1 158.

cachahiensis, 1167.

immaculatus, 1168.

major, 1157.

—

granadensis, 1158.
—^ melanurtis, 115"<.

— transandeanus,

11.57, 11.58.

iiceuitcs, 11.58.

— utrinucha, 1158.
— luevius, 1159.

c/idxensii-, 1 163.

traiimndeauus, 1157,
1158.

Tljanaos
if^^-B*, 825,831,848.

Tbempha
hyocyaml, 846, 847.

Tberiodontia, 894,
Thouarella

hiohoiii, 886, 893,
striata, 871.

Tbrenetes
fraacrl, 1177.
ruckeri, 1177.
— fraseri, 1177, 1212.— ruckeri, 1177,

1212.

Tbfinaxodon, 899,
Tbripadectes

flammulcUus, 1149,
solaferi, 1149, 1211.

Tbryopbilus
leucopogon, 1089, 1090

1212.

nigriouplUiis, 1089.

— 'Hiqrioapillus, 1089,
1211.

— w-Aoi';'^, 1089, 1211,
1212.

sfhottii, 1 089.

semibadias, 1039,

1212.

thoracicus, 1090, 1212.
TbryothoKiis

nigricapilhts, 1089,
Thysanocephaluin

crispmn, 629.

Thv'saiuisoiiia, 994, 996,

lOUO,
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Thysanosonia
gamhiannm, 651, 652.

653, 658. 659, 995,

1002, 1003.

Tbysanolienia, gen. nov.,

994, 1002.

gamhiana, 997-1000,
1002, 1003.

lemuris, 994-1003,
1008.

Tiinarcha, 842.

ienebricosa, 819, 837,

841, 843, 845.

Tinatuus
honapartei, 1208.

frantzii, 1208.

Tinnimculus
alaudarius, 724.

punctatus, 700.

Tipula
oleracea, 848.

Tityra
albitorques, 1142.
— albitorqves, 1142.

hucldeyi, 1143.

personata, 1142.

semifasciata, 1142.
— coluritbiana, 1142,

1212.
— cos/ariceii'Sis, 1142,

1212.
— semifasdata, 1142.

Todirostrum
cinereum, 1128.
— cinereum, 1128.
— sclateri, 1128.

Todus
cinereus, 1128.

Trachypbonus
<?a^e;-, 862.

Trematotrochus, 1038.

fevesfrat'iis, 1030.

'verconis, 1030, 1039.

zclamlice, 1019. 1020,

1029, 1031-1034.

TrcTeleyana
crocm. 1064, 1068.

Tribonyx
ventralis, 864.

Triccus

sclateri, 1128.

Trichocepbaliis, 674.

Ti-ichogaster

lahiits, 985.

Tricboglossus

owvai-hoUandice, 671.

Tricbosoma, 674, 676.

Tricbostroiigyliis

reiortceformix. 676.

Tricbosuriis, 918.

Trichuris, 674.

Tridacna. 1059.
qiqas. 1058.

Tridnyx. 945.

Triraebodon, 894, 905,

908,909,913,923.
kannemcyeri, 906,

907.

Tritylodon, 898, 918,

919.

longavus, 925.

Trochalopteron
canorum, 859.

eryfhrocephcdum
, 859.

nlgrimenium, 859.
Trocbatella

chrysochasma, 798.
Trochiliis

aquila, 1180.

aurelicB, 1185.

barroti, 1186.

bevjamini, 1186.

ciwi'?.?, 1186.

fannyi, 1183.

fla.vetice/is, 1185.

fravcicB, 1182,

hirmitus, 1178.

mcllworus, 1181.
ritckeri, 1177.
/.-wmi;/, 1182.
yaruqid, 1178.

Trodiocercus
borboiiicus, 698. 699,

701.

Trocbosmilia, 1040.
Trocbus, 794.
Trogon

macrurus, 1 1 9.3.

massena, 1193.

melamirus macroi/r-Hs,

1193.

Trogoptenis
xaiithipes, 689.

Tropicoris

rw^^jcs, 840, 847.

Tropidonotus
rJwmbifer, 683.

Trypanosoma
lewisi, 945.

Turbinolia, 1020, 1030.
Turbo, 794.

Turdus
crinitus, 1137.

<?ff9«rP, 1086.

7ii'/tsici!s, 857.

fiwai/iso/ii/', 1087.
^Ir/.s/w citepJiosa, 1087,

1212.
— f/fff/?^«, 1086, 1087.

1212.

vs/iiltifus, 1087.

Turritopsis, 1049.

Tyrannnla
ardoslara, 1125.
cinerucea, \ 125.

eryihroptcra, 1134.

richardsonii, 1136,

sulphureipygi'us, 1 135.

Tyrannus
alhicoUis, 1134.

melaiicholicuH, 1138,
— salrapa, 1138.

Udenodon, 923.
Upupa

epops, 862.
Uranoinitra

franctee, 1182.
Urospatha

wza/VvY, 1193.
— flW/'/ii, 1193.
— semirufa, 1193.

Urosticte

benjamini, 1186,

Valriita, 762.

Vanessa
haronica, 735.

70, 812, 822,865.
««-^/f'(i?, 820, 822,

865.

Veniliornis

kirkiicecilil, 1188.
— dariensis, 1188.

Viiuinella

flagellum, 888.
Vincta sp., 748.
Viverra

filchneri, 688.
;riftr?Mfl, 688.

Volucella

bombi/lans, 812, 847,

8,53. 854, 855, 867.
Vulpes sp., 688.

Waldeinaria
japoiiica, 784.

Xantbornns
mesomelaft sahdnii,

1122, 1123.
— tacsnnowskil, 1123.

Xenicopsis

mciifalis, 1151, 1152.

SJibalaris lineafus,

1151.
— siibc(/ar/s, 1151.

Xeiiops

genibarbia, 1152.



INDEX OF SCIEXTIC XAMES.

Xenops
gen ihurhis liftoralh,

1152, 121--'.

— mexicaiius, 1152,

1212.

littoralis, 1152.

mewicanus, 1 1 52

ruficaada, 1152.

Xenopus, 919.

Xestoleberis

depressa, .595.

lafisshna, 595, .598, COL
maryaritea. .595.

Xestoleberis

nigromacuhda, 595,
.598, COl.

Xiphophorus
hellefi. 985.

Xipliorhynchiis

lacri/inosus rosfrafii.-:

ii.-y.i.

Yplithiuia, 710.

Zebrapiciis

puchcrani, 1188.

Zesius

chry^omallus, 727.
Zizera, 722.

Zosterops
cei/loiieiish, 716.

chlofonota. 701.

hasltuta, 698.

rnaHrlfiana, 701.

palpehrosa, 71(5.

(Malacirops) horhonica,

698.

ZscliokkeelLa, 651, 6(50.

Zyg.Tiia, 867.
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AiI:uroiinur>ifi feuirirot^/i'if:, PI. LXIII.

p. 1073.

v^hait.^l, P]. LXTII. p. 1073.

Aqelcct/ailiu» pcr^icit^, Fig. 1^20. )). 1(135.

A/cad'ia, hnllandi, Pis. AXX.-XL.,
p. im.

paUiata, Pis. XXX.-XXXII.,
p. 759.

Aiinplot(Bida claKjjuri, Figs. 208 215,

pp. 1004, 1006, 1007, lOOi^t,

1010,1012, 1013, 1015.

Aphanoconia andamavica, PI. XLI.
p. 769.

qouUiana, Pis. XXXVII., XLI.,

p. 759.

merguicnais, Pis. XXXV.. XLII.,
p.'759.

• rogcrsil. PI. XLII. p. 759.

Arqi/lcecia affiirU^ PI. XX. p. 595.

Avicula zebra. Fig. 230, p. 105S.

Bairdla duhia, PI. XX. p. 595.

Bauria ci/nops, PI. XLVL p. 893;
Figs. 168, 169, pp. 896, 897.

Beiiiella cereoplihcci, Kigs. 151-155,

pp. 640, ()41, 643, 044, (147.

Budorcas bedfordi, PL XXIX. p. 687.

Co'pra jii/renaica lihpavica, PI. LIT.

p. 963 ; Figs. 195, 199, pp. 968,

973.

pyrena.'ica. Figs. 195, 198,

pp. 968, 972.
-. victorice, P!s. LTIL, LTV.,

p. 963 ; Figs. 19.5-197, pp. 9liS,

970, 971.

Ccrafoisis ramosa, PL XLIII. p, 870.

Chnma foliaia, PL LX. p. 10.')7
;

Fig. 229. p. 1057.

Chromodorh iiiopinatn, PL LXL
p. 1068.

Mkuhita, PL LXL p. 1068.

ilnctorla, PL LXL p. 1068.

Columha sp. Pis. XXIIL-XXVL,
p. 601.

Conchoderma auriturn; Fig. 163, p 667.

Cornmda. dladema, Fig. 163, p. 667.

Cynognathiin hcrryi, PL XLVL p. 893.

phtyceps. Figs. 171, 172, pp. 901,

903.

Clithere cliignlatrt,, PL XX. p. 595.
--— crhp'ata, PL XX. n. .595.

Ciithereis deformia. PL XX. p. 595.

Cytherella ovalh, PL XXII. p. 595.

Cytherideix suhulata, var. crenulata,
' PL XXI. p. 595.

Cytherura crlbrom, PL XXII. p. 595.

fossulafa, PL XXII. p. 595.

maculosa, PL XXII. p. 595.

Basymefra confcrta, PL XXVIII.
p. 677.

BendropUyUia sp., PL LVII. p. 1018.
Blademodon, PL XLVL p. 893.

Bimlurodon whaitsi, PL LXIII. p. 1073.
Diagram showing relative positions of

tooth-geruis in Macropus billardieri.

Figs. 187, 189, pp. 933, 936.

Diagrammatic representation of two
species of corals wliicli vary about
two distinct growth - modes, the

extremes of which converge towards
one another. Fig. 216 A, p. 1024.

representation of a single species

of coral varying about nn iinas'nHry

growth-mode. Fig. 216 U. p, 1024.'
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Diiiofheruim hohleiji, PI. XLVIII.

p. 'dVi.

Eiiims asinus somaliensls, Fig. 202,

p. 989.

X Equtis quagga
chapmanni, Fig. 203, p. 992.

X E.quiis zebra. Fig.

201, p. 989.

quagga chapmanni, Fig. 203,

p. 992.

sehra, Fig. 201, p. 989.

Eriphodoma microdoii, PI. LXIII.
' p. 1073.

Ei-icravgonyx rohcrtsi, Pis. XLIX.-LI.,
p. 984.

Euii/icella papulosa, PL XLTII. p. 870.

Euplexaura media, PI. XLIV. p. 870.

Euirocliatdla pulchdla. Pis. XXXL,
XXXII., XXXV., XXXVII., XL.,

p. 759.

FlabcUum onagnificum, PL LVII.
p. 1018.

Gazella durcas. Fig. 19o, p. 962.

hai/i. Fig. 19;-), p. 962.

Gomphoqvaflms rumor, F'igs, 175-178,

pp. 909-912.

Gorgonocephalus, Fig. 167, p. 874.

Heteron/athus cequicostafics, PL LVIII.
p. 1018 ; Fig. 218, p. 1032.

alternatus, PL LVIEI. p. 1018.

heterocostaius, Pis. LVIL, LVIII.,

p. 1018.

onicheUiii, Fig. 218, p. 10:^i2.

Hyla goughi, PL LXIV. p. 1082.

Ictidogvathus 2><^>'videiis, PL LXIII.

p. 1073.

Lcchriorchis validus, PL XXVII.
p. 677.

Leptocheini?. bispinosust, PL XVIII.
p. 561 ; Fig. 146, p. 586.

guttaius, PL XVIII. p. 561.
. hirsutimanus, PL XVIII. p. 561.

pectinaius, PL XIX. p. 561.
. pilosus, PL XVII. p. 561,

pinguU, PL XVIII. p. 561.

LopMomys Ibcaiitis, Fig. 190, p. 947.

Loxoconcha dccipiens, PL XXI. p. 595.
obem, PL XXI. p. 595.
subalata, PL XXI. p. 595.

LucideUa aureola, Pis. XXXIL,
XXXIV., XL., p. 759.

Macropiis billardierl, PI. XLVII. p. 926 ;

Fiss. 181-189, pp. 927-929, 931-933,
9;^5, 936.

Madoqua pliillipsi, PL LY. p. 977.
giihanends, PL LV. p. 977.
hararensis. PI, LY. p. 977.

piacentinii, PI LYI. p. 977.
awaynei, PL LYI. p. 977.

Map illustrating the Distribution of
the Genus Mcgapodius. Fig. 166,

p. 750.

showing probable former and
present distribution of the Spanish
Ibex. Fig. 194, p. 965.

Margariiifera margariUfera, PL LX.
p. 1057.

Megaptera booj^s, Figs. 160-162, pp. 662,
H64, 66(5.

Megapodius, Fig. 166, p. 750.

Melinodon simus, PL XLVI. p. 893.

Melitodcs esperi. Fig. 167, p. 874.

MiUepora alciconiis. Fig. 230, p 1058.

Mcerisia lyonsi, PL LIX. p. 1045
;
Figs.

222-228, pp. 1047, 1050, 1052, 1051,
1055.

Moschops capensis, PL LXII. p. 1073.
Murex ramosus, Fig. 229. ]j. 1057.

Muriceides fusca, PL XLIV. p. 870.

NytJiosaurus larvafus, Fig. 170, p. 899.

Ochetosoma formosum, PL XXVIII.
p. 677.

Oochoristica sp.. Figs. 148-150, pp. 627,
628, 633.

Oreotraqus saltator piorlcusi. Fig. 192,

p. 959.

Orobo-phana pachysioma p)onsonbyi,

PL XLI, p. 759.

ponsonbyl. Pis. XXXIL, XXXV.,
XXXYIL, p. 759.

Oudenodon holorhinus, PL LXIII.
p. 1073.

Palmoheliciim ides. Pis. XXXIL,
XXXV., XXXIX., XLL, p. 759.

Paract/athm cavatvs, PL LYII.
p. 1018 ; Fig. 217, p. 1028.

Faradoxostojiia gracUc, PL XXI. p. 595.
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FaradOX iirus larratus, Fig. 147,
p. 621.

Pigeons, Colour and Colour-pattern
Inberitauee in. Fis. XXIII.-XXVI.,
p. 601.

PorpJif/7-io melanonotits, Fig. 200,

p. 986.
Psammogorgia indchra. Pis. XLIII.,
XL 7., p. 870.

Vuforius niqripes, Fig. 145, p. 559.
Pyrophi/lUa inflafa, Pis. LVIl., LVIII

,

p. 1018; Fig. 221, p. 1040.

Rhinoceros biconiis, Fig. 191, p. 958.

somalie)i6iii, Fig. 191,

p. 958.

Sderockilus Icsvis ?, PI. XXII. p. 695.
Sesaniodoi) hrowiii, PI. XLVl. p. 893

;

Figs. 179, 180, pp. 914, 915.

Spondylus sp., PI. LX. p. 1057.
Staohyode^gUchristi, Pis. XLIV., XLV.,

p. 870.

Slridhidea cincrca, Fig. 164, p. 672.

Suhcria capcnsis, Pis. XLIII., XLV.,
p. 870.

Taognathus mcgalodon, PI. LXII.
p. 1073.

Thouarella hkkt<oni, Pis. XLIV., XLV.,
p. 870.

Thysanosoma. gambianvm, Figs. 156-
i59, pp. 6.')2', (553, 658, 659.

Thysanotwnia lenmris, bigs. 204-207,

pp. 995, 996, 998, 1001.

Tooth-germs in Macropus biUardieri

,

Figs. 181-189, pp. 927-9A 931-
933, 935, 936.

Tremafofrochus selandke, Pis. LVIl.,
LVIIL, p. 1018; Figs. 218, 219,

^
pp. 1032, 1033.

Tric/ioau/iia sp , Fig. 165, p. 675.
Trirachodon kanni'mcycri, Figs. 173,

174, pp. 906, 907.

Xcstolchcrig latissiima. Pi. XXI. p. 595.

nigroinaculafa, PL XXII. p. 595.
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PROCEEDINGS

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

ZOOLOGICAL SOCIETY OF LONDON.

EXHIBITIONS AND NOTICES.

March 21, 1911.

Df. S. F. Harmee, M.A., F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions made
to the Society's Menagerie during the month of February,
1911:—
The number of registered additions to the Society's Menagei"ie

during the month of February last was 123. Of these 38 were
acquired by presentation, 47 by purchase, 8 were received on
deposit, 24 in exchange, and 6 were born in the Gardens.

The number of departures during the same period, by deaths

and removals, was 138.

Amongst the additions special attention may be directed to :

—

2 Northern Lynxes (Felis lynx isabellinus), from Tibet, pre-

sented by Capt. D, G. Oliver, on Feb. 17th.

1 Dwarf Mongoose {Helogale varia), new to the Collection, from
Lamu, presented by the Rev. W. D. Braginton, on Feb. 27th.

1 Black-footed Polecat (^Ptttorius nigripes), new to the Collection,

from N. Amei-ica, received in exchange on Feb. 16th.

2 Cat-Bears or Pandas (JSluriis/ulgens), from Nepal, purchased
on Feb. 20th.

1 European Bison [Bison hoiiasus), from Lithuania, presented

Proc. ZooL. Soc—1911,No. XL. 40
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by H.G. The Duke of Bedford, K.G., President of the Society, on

Feb. 23rd.

2 Dj^bowski's Deer (Cervus hortulorum), from Manchuria, new
to the Collection, presented by Sir Edmund Loder, Bart., F.Z.S.,

on Feb. 23rd.

1 Aldunati's Finch {Fhrygilus alchmatii), from Chili, new to the

Collection, presented by Miss Phillis True, on Feb. 13th.

1 King Penguin [Aptenodytes pennanti), from the Antai-ctic Seas,

presented by Seilor Clemente Onelli, on Feb. 11th.

Mr. D. Seth-Smith, F.Z.S., the Society's Curator of Birds, ex-

hibited a living Hybrid Duck, which was believed to be a cross

between the White-eyed Pochard {Aythya nyroca) and the

Marbled Duck {Marmaronetta angustirostris). It was hatched at

Scampston Hall, Yorkshire, from a clutch of eggs laid by a Mar-

bled Duck at Lilford Hall, Northamptonshire. ' The bird displayed

the characteristic mai^kings of Marmaronetta, but the general

colour was dark reddish brown. It had been presented to the

Society by Mr. W. H. St. Quintin, F.Z.S.

Mr. R. I. PococK, F.R.S., F.L.S., F.Z.S. , Superintendent of

the Gai^dens, exhibited :

—

(1) A pair of Otter cubs about seven weeks old, which were

found under a landing-stage at Tewkesbur}^ and were presented

to the Society by Mr. W. Baring Bingham, F.Z.S.

(2) The skin of an adult female Chacma Baboon (Papio porcarms)

representing an apparently undescribed local I'ace of that species,

which he proposed to name and diagnose as follows :

—

Papio porcarius, subsp. griseipes *.

Abstract P. Z. S. 1911, p. 17 (March 28th).

Of the size, general appearance, and coloration of the typical

form from Cape Colony, but distinguished by the absence of black

hairs fiom the upper sides of the hands and feet, the extremities

of the limbs and tail being clothed with grizzled or annulated

hairs.

Loe. of type : Potchefstroom in the Transvaal.

This animal was presented to the Society in 1904 by Mr. James
Adams, whose son had brought it from the above-mentioned

locality. She was adult at the time and died in 1910. On
arrival she was seen to differ in the characters enumerated from

the ordinary South African Chacmas, commonly received by

the Society, many of which are shipped from Algoa Bay and all

of which are believed to come from some part of Cape Colony.

This belief is borne out by Mr. W. L. Sclater's f description of

* The complete account of this new subspecies appears here, but the name and a

preliminar)' diagnosis were published in the ' Abstract,' No. 93, 1911.

—

Editok,

t
' The Fauna of South Africa : Mammals,' i. p. 14, 1900,
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P. porcarms, in which it is stated that " the lower part of tho
arms and legs [aie] darker than the rest of the body, almost black,

the upper part of the hands and feet quite black." Since

Mr. Sclater further adds that " there are in the South African

Museum skins and skulls from the Stellenbosch, Tulbagh,
Worcester, Beaufort West, and Albany divisions of the Colony,"

it may be inferred that his description of the typical form of the

species was taken from the material in question.

During its lifetime in the Gardens, the baboon did not show
any change in colour, so that there are no grounds for believing

that the differences above pointed out are due in any way to age.

The Society also possessed at one time a second specimen, an adult

male, deposited by the Hon. Walter Rothschild, which exactly

resembled the type ; but for this, unfortunately, no precise locality

was known. The exact northern range in S. Africa of the typical

or black-handed Chacma appears to be unknown ; but on tho

evidence supplied by the type specimen of P. porcarms griseipes,

it may be supposed that the latter supplants the former at least

in the Southern Transvaal. Chacmas have been recorded by
Mr. Yaughan Kirby from the country between Beira and the

Zambesi ; and according to Mr. Sclater the species is abundant
in Natal and the Transvaal ; but it does not appear that any
specimens from the lattei' country have been described or critically

examined hitherto.

Text-%. 145.

Black-footed Polecat (Puforius nigripes).

(3) A specimen of the North American Black-footed Polecat

(Putorius nigripes) (text-fig. 145), recently received in exchange
from the Zoological Society of Washington.
The peculiar coloration of this animal, taken in conjunction

40*
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with its behaviour in captivitj^, suggests that it belongs to one of

the warningly coloured species of Mustelidae. Although the upper

surface of the head, neck, and body is tinted with buff, owing
to the terminal portion of the long hairs being that colour,

the Avhiteness of the underfur, and of the basal portion of the

long hairs of these areas, together with that of the sides and
under surface of the body and of the greater part of the tail and

face, gives the impression of a whitish animal which must be

conspicuous against any dark background. Sharply contrasted

with the creamy tint of the body is the jet-blackness of the legs

and of the tip of the tail ; while the whiteness of the face is

emphasised by a broad black band stretching across the lower

part of the forehead and the base of the nose and involving the

bright bead -like eye on each side.

Apart from its coloration, this Polecat exhibits in un-

mistakable manner that fearlessness which is so marked a

feature of pi'otected animals. It never makes any attempt to

keep in the background or lie hid, like a savage cat, when
disturbed, but comes boldly to the bais of the cage with threatening-

aspect, as if eager to attack the intruder, utteiing every now
and again a shrill chattering scream. Its obstinate pertinacity,

indeed, in keeping to the front when any human being is in

sight makes the opening and shutting of the door of the

cage foi- cleaning and feeding purposes a matter of serious

difficulty. Nothing but a bass-broom, which few small mammals
will face, has any effect in making it beat a retreat. Finally,

when actively interfered with bj^ being netted, it emits the

foetid odour so characteristic of species of the genus Putorius.

The combination of characters here mentioned—namely, the

repulsive smell, tiie courage and fearlessness of exposure, the

conspicuous coloration—are all found in the Skunks, the stock

examples amongst the Mammalia of protected self-advertisers.

Added to these attention-arresting characters is the penetrating

scream comparable as a warning signal to the rattling of a

Porcupine's tail. These facts justify the placing of the Black-

footed Polecat in the category of aposematic Mustelines, an
account of which has alread}^ been published by the Society *.

(4) The antlei^s of an old male of the Manchurian Wapiti [Cervus

xanthopygus), that recently died in the Gardens, to show the

natural variation in the position and growth of the second or

"bez" tine. In one antler this tine was much smaller than the

first or " brow" tine, and was situated nearly midway between it

a,nd the third or "trez" tine, apparently as in the specimen of

this Deer described by Mr. Lydekker as C. hedfordi ; but in the

other antler the bez-tine was as long as the brow-tine and placed

close above it as in normal antlers of the stags of this gi-oup.

* R. I. Focock, P. Z. S. 1909, jip. 941^959.
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PAPERS.

26. On the Ainphipod Genus Leptocheiriis.

Bj E. W. Sexton, Marine Biological Laboratoiy, Plymouth*.

[Received December 22, 1910 : Read March 21, 19U.]

(Plates XVIL-XIX.t, and Text-f]gure 146.)

The genus Leptocheirus wns instituted by Zaddach in 1844, with

the type species L. pilosas. So much discussion has arisen over

this species that it seemed desirable to settle the inatter by refer-

ence to the actual specimens, should it prove possible to trace them.

Dr. Braun, in whose keeping at the Konigsberg Museum they were

discovered, most kindly sent them to me for examination and also

granted pei-mission to dissect and figure one of the specimens, so

that the vexed question might be finally set at rest. I am deeply

indebted to him, and to all those also who have so generously

assisted me in this investigation : to Canon Norman, for the loan

of specimens of L. subsalsios, pinguis, hirsutimanus, guttatus, and
peclinatios ; to Monsieur Chevreux for specimens of L. cornuau?'ei,

ti'icrisiatits, and dellavallei ; to Dr. Kiikenthal and Dr. Zimmer for

permission to examine Grube's specimens of Protomedeia Im^suti-

ma7ia ? and P. guttata ; to Dr. Hjalmar Theel and Dr. Holmquist
for the trouble they have taken in searching for Ohiin's specimen

of L. aherixons ; to Professor Steuer for his assistance in tracing

Heller's specimen of P. /m-sutimana ; to Dr. Otto Pesta for the

description and figures of this same specimen, by which its

identification became possible ; and to Professor Vayssiere and
Monsieur Collin, of Cette, for the help given in searching for

Catta's specimen of massiliensis.

It will be noted that the number of species has been reduced.

L. corniuiurei Sowinski and subsalsics IS^orman become synonyms
of the type species, the one being the full-grown male, and the

other the full-grown female. Norman's recoixl is very interesting

with regard to the distribution, confirming Zaddach's account,

both being for fresh or almost fresh water. All the other species

of the genus, so far as yet known, are marine.

I have also shown, I hope conclusively, the identity of

L. pecthiMus Norman with L. dellavallei iStebbing, which indeed

Mr. Walker has always maintained. L. pectinatas is, in my
opinion, the young form sexually mature but not full-gi'own,

while L. dellavallei is the fully developed animal. Figures are

given of the characters on which Chevreux (16) p. 91, and

Norman (36) pp. 87, 88, separated them, to prove that the

differences ai-e merely those due to sex and development. The
question of distribution is also discussed by these authors in

separating the species, pectinatus having always been found near

the shore, and dellavallei at greater depths, but our present

* Communicated by Dr. W. T. Calman, F.Z.S.

f For explanation of the Plates see p. 593.
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knowledge of the bathymetrical limits of any species is far too

inMequate to base any conclusions vipon. Grube's hirsutimana
from the Adriatic is the same species.

L. ti'ici'istatus Chevreux becomes a synonym of gvMatus Grube.
An interesting point in this species is the varying development of

different chaiucters, notably the antennte, the last pei-seopod, and
the last uropods.

L. hisjnnosios Noi-man I considei- identical with the species

described and figured by Delia Valle as L. yutiatus. Heller's

P. hirsutimana is to be referred to this species (see p. 585).

I have been unable to trace the type specimens of two species,

L. aberrans Ohlin, and Protomedeia hirsutimana var. massilie.vsis

Catta. The only specimen of aherrans, dissected by Dr. Ohlin for

the purpose of description, appears unfortunately to have been
lost.

There is nothing to add to Mr. Stebbing's definition of the genus,
* Das Tierreich,' p. 625, except that the outer ramus of uropod 3 in

all the species is 2-jointed, the terminal joint rudimentary.
The development of the secondary sexual chai-acters in the male

can only be definitely stated in two species, L.pilosus andpinguis ;

a great deal more material must be examined before it can be
decided whether the rule which applies to these species holds good
for the whole genus or not. In pilosus and phiguis the first gna-
thopod in the male is longer than the second, the hand is greatly

developed, the palmar margin concave ; while in the female, on the

contrary, the first gnathopod is shorter than the second, and the
palmar margin is convex. The full-grown female, in all the other

species, agrees with this description. I find another distinction

between the sexes in the type species {L. pilosus), in the shape
of the basal joint of the 5th perseopod (see PI. XVII. figs. 22

& 23) ; but as this is the only species in which I have had the
5th perseopods of both sexes, I cannot say if this distinction is

generic or only specific.

The species now included in the genus are as follows, arranged
in chronological order, with their principal distinguishing cha-

acters :

—

1. L.pilosics Zaddach 1844, =Z. cornuaurei iSowinski, 1898, the S ,

and L. suhsalsus Norman, 1908, the $ . Pleon-segments not
dentate: accessory flagellum 1 -jointed : gnathopod 1 greatly

developed in S , longer than gnath. 2 ; shorter than gnath. 2

in $ ; 5th joint in c5" powerful and curved, 6th bent inwards
at right angles to the 5th, palmar mai'gin concave

;
palmar

margin convex in 5 : finger of gnath. 2 almost straight, apex
acute.

2. Z. ^mgriws Stimpson 1853. Pleon-segments 4, 5, & 6 each with
2 dorso-lateral angles : accessory flagellum long, 6-8-jointed :

hind margins of sideplates 1-4 serrate, spiniferous : hand of

gnathopod 1 greatly developed in S , and much longer
than gnath. 2 ; much shorter than gnath. 2 in $ ;

palmar
margin concave in S , convex in $ : finger of gnath. 2 as in

pilosus.
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5. L. hirsutimanus Bate 1862 = Boechia typica Malm 1871 . Pleon-

segments not dentate, the 4th with a dorsal depression :

accessory flagellum 6-jointed : sideplate 1 small, hidden by
the large sideplate 2 : finger of gnath. 2 as in pilosus : fingers

of pera?opods 3-5 bifid : uropod 2 unusually massive.

4. L. guttatas Grube 1864 = Ptilocheirus tricristatus Chevreux
1886. Pleon-segment 4 with 3 medio-dorsal angles or teeth :

superior antennae not much longer than inferior ; accessory

fiagellum 2-3-jointed
;
palmar maigin convex in 2 : finger of

gnath. 2 unguiform, acute : falciform processes of uropods 1

and 2 of great length : inner ramus of uropod 3 tipped with
1 spine.

5. L. pectinatus Norman 1869 = Prototnedeia fasciata Costa 1864
and L. dellavallei Stebbing 1899 : pleon-segments 4 and 5 each
with 2 dorso-lateral angles : sideplate 1 small, hidden by the
large sideplate 2 : accessory fiagellum 2-3-jointed : palmar
margin, gnath. 1, concave in S , convex in § ; finger of gnath.

1 exceeding the palm in length : finger of gnath. 2 straight,

laminar, tipped with setae.

6. L. abe^^rans Ohlin 1895.

7. L. bispinosus Norman 1908 = Protomedeia hirsutitnana Hellei'

1866 and L. guttatus Delia Valle 1893 : resembles guttatiis.

Pleon-segments 4 and 5 each with 2 dorso-lateral angles

:

accessory fiagellum 5-jointed : palmar margin, gnath. 1,

convex in $ : 2nd joint in gnath. 2 unusually long ; finger

as in guttatus : falciform processes of xiropods 1 and 2 of

great length : uropod 2 with two clusters of feathered setae on
the lower margin of the inner ramus.

Fam. Photid^.

(For synonymy see Stebbing, Das Tierr. Lief. 21, p. 603.)

Gen. Leptocheirus Zaddach.

(Stebbing, p. 625.)

Leptocheirus pilosus Zaddach. (Plate XVII.)

1844. Leptocheirus 2)ilosus Zaddach (53) pp. 8 & 9.

1848. „ „ Muller (32) p. 62.

1862. Protomedeia jnlosa Spence Bate (1) p. 168.

1873. Leptochirus pilosus Mobius (30) p. 117.

1878. Protomedeia pilosa Zaddach (54) pp. 18(k 19.

1888. Leptocheirus pilosus Stebbing (42) see p. 1707 for references.

1898. „ cor'?W6fa«.reiSowinski(41)p. 470, pi. ix. figs. 9-22.

1906. „ /JtZosiis Stebbing (44) p. 630.

1908. „ sM6safei6S Norman (38) p. 307, pi. xii. figs. 1-6.

1910. ,,
co7'mtaurei = sitbsalsiis Chevreux (18) p. 2.

This species was fully described by Zaddach in 1844, and the

accuracy of his description will be seen on comparing his account

with the figures here given. In his later work, ' Die Meeres-
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Fauna an der preussisclien Kiiste,' is an interesting note on the
distribution of the species. It was found, so Zaddach states, both
in fresh and in salt water ; by Rathke in 1843 in a large fresh-

water lake, the Geserich See, and by Zaddach himself, about the
same time, in the sea at Dantzig. It is not known under what
circumstances Rathke obtained his specimens, whether he collected

them himself near the banks, or whether they were given to him by
the fishermen. Zaddach, 34 years latei-, dredged the southern part

of the lake in search of the species, but his efforts pi-oved fruitless.

The type* specimens are preserved in the Konigsberg Museum,
and are labelled " Protomedeia pilosa Zadd. Rauschen, Ostsee IX.
1866."

The next record, also from the Baltic, is that of Miiller, who
noted the species as not rare in Greifswalder Bodden. He pointed
out the presence of a minute 1-jointed accessory flagellum on the
superior antenna, which had been overlooked by Zaddach.
The next authentic record of the species is in 1898, when

Sowinski described and figured the adult male as L. cornuaurei.

In 1908 Canon Norman described and figured the female under
the name of L. suhsalsus from specimens found by Mr. Gurney in

Norfolk, in fi-esh or almost fresh watei-.

In a note published in July, 1910, Monsieur Chevreux points

out that comuaureA Sow. is the male of suhsalsus Noi'man.
The examination of the type species which I have been enabled to

make and the comparison of it with specimens of both coruuaurei
and suhsalsvs, prove beyond question the identity of all three forms,

pilos'us being the young female, not sexually mature, cornitaurei

the full-grown male, and suhsalsus the full-grown female.

The specimens examined Avere :

—

Zaddach's two types fiom the Baltic, measuring 4 mm.
a^'ouncl the curve

;
young females, not sexually matuie.

4, S and $ , from muddy piles, R. Bure, Norfolk, Canon
Norman's collection, measuring 5 mm. in a straight line.

4, S and 9 , fi'om the coast of Algeria, sent by Monsieur
Chevreux, measuring 4-4' 5 mm. in a straight line.

Description.

Body (PL XYII. fig. 1) smooth, moderately compressed
;
pleon

without teeth, but last four segments with a seta inset on either

side of the median line.

Head about as long as the first two perseon-segments ; lateral

corners rounded, not prominent.

Eyes oval in the small specimens, almost lound in the large

ones. The ommatidia, which are large and few in number, are

* Prof. Braun informs me that these specimens were collected by Zaddach himself
in the Baltic at Rauschen, about 35 km. northwest of Konigsberg, in September 1866,
and are to be regarded as the types of the species. As the original description was
published in 1844, they are not, strictly speaking, types, but rather, perhaps, meta-
types.
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darkly pigmented in the centre of the eye ; the outer ring in

the young animal is quite colourless, though this, of course, may
only be due to the fading of the pigment, little of which is left in

Zacldach's specimens, while in Chevreux's it is still fresh and
black.

Sideplate 1 free of sideplate 2, but not as deep and not quite

half its width ; obtusely rounded. Sideplate 2 the deepest of all

;

expanded inferiorly ; in Zaddach's specimens and Norman's small

one it is deeper than broad, but in the large specimens it is more
expanded in proportion to the othei- sideplates, in the largest of all,

a female, it is almost twice the width of sideplate 3 ; hind margin
straight, front angle produced and I'ounded. Sideplates 3 and 4

subequal, deeper than broad, of equal width throughout ; front

and hind margins straight ; the 5th has the anterior lobe as wide
and as deep as sideplate 4, posterior lobe small ; 6th and 7th

small ; 1-5 with a few plumose hairs and setules on the inferior

margin.

Pleoii.—Segment 3 the lai-gest ; the 3rd-6th each with 2 setas,

one on either side of the median line, those of the 4th and 5th

segments the longest. These setfe are inset submarginally on the

posterior margin in the same position as the angles or teeth of

the other species. Hind margin of the 2nd segment straight

;

that of the 3rd rounded ; inferior margins of 1-3 with plumose
sensory hairs, those of the 2nd longer and more numerous ; hind

margins 1-3 crenulate, 2-3 crenulations each with a setule inset.

Antexn^ (fig's. 2 & 3).

—

Superior Antenna (fig. 2) much longer

than the inferior, about half the length of the body : 1st joint of

the peduncle stout ; 2nd much more slender and longer than the

1st in the large animal, in Zaddach's smaller specimen it was
subequal to the 1st in length ; 3rd not quite half the length of

the 2nd. Primary Jiagellum : Zaddach gives the number of

joints as 12, Norman as 13 ; one of Zaddach's specimens, the

smaller of the two, had 11 joints, the other 12; Norman's
largest specimen had 14 ; Chevreux's 14, one specimen with 14

in one antenna and 15 in the other; the diflerence in number is

evidently due to development. The proximal joints are short,

the distal ones increasing in length, each, from the 5th or 6th to

the second last joint, being furnished with a stalked sensory

filament in addition to the small seta3. Accessory fiagelhtm not

as long as the 1st joint of the primary. It consists of 1 small

joint, which is so constricted near the apex as to give the appear-

ance of a minute second joint ; furnished with 3 apical setse, one

of great length, and 2 long setae above the constriction. Zaddach
completely overlooked this small appendage, which Miiller was
the first to note, and indeed it might, as Miiller says, easily

escape attention, were it not for the long outstanding apical

bi'isties.

Inferior Antenna (fig. 3).—The proportions of the last three

joints of the peduncle are as given by Zaddach ; 3rd short, nearly

twice as broad as the succeeding joints ; 4th the longest ; 5th a
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little shorter than the 4th. TheJlagellum is about half as long
again as the 5th joint : it is composed of 8 joints in Zaddach's
specimens, of 10 in the larger ones, the terminal joint in all

microscopic.

Oral Parts.— Uj^per Lip{6g.A): apex asymmetrically bilobed.

Loiver Lij? (fig. 5) large ; outer lobes rounded, inner lobes
appear to be coalesced at the base.

Mandibles (fig. 6).—Both ciitting-plates and accessory-plates
divided into 4-5 strong rounded teeth, the lowest being the
largest ; 7 dentate spines in the spine-roio in Zaddach's specimen,
9-10 in the large animals, the first two or three laminar. The
molar is large and cylindrical, crown ridged with rows of teeth,
and edged with flat spines, furnished with a long feathered seta
above

; in the figur-e the molar is not well represented, being
bent back to show the other portion of the mandible more clearly.

The palp is very large ; 3rd joint the longest, tipped with 4
strong curved bristles, the distal inner margin furnished with a
double row of finely serrate bristles.

Maxilla 1 (fig. 7) as described by Zaddach : inner plate large,
with 1 long plumose seta ; outer plate with 1 1 strong spines on
its apex, 3 dentate ones at the upper angle, and the others
arranged in pairs, 1 bifurcate and 1 dentate together; in the
figure only one of the rows can be shown. The 2nd joint of the
palp widens towards the truncate apex, which is furnished with 4
strong short spines inset apically, and a diagonal submarginal
row of 4 setae.

Maxilla 2 (fig. 8) as large as maxilla 1 ; innerplate the smaller
;

the apices of both plates carry long curved stiff bristles ; the
inner margin of the inner plate has 2 rows of plumose setae,

setting out at different angles, one row containing 3 times as
many setae as the other.

Maxillipeds (fig. 9).

—

Inner and outer j^lcUes well developed
;

inner plates narrowed distally, the truncate apices inset with 3 flat

spines, outer margins with 3 setiform spines distally ; a row of 7
long jointed plumose setae crosses each of the plates diagonally
from the outer angle of the apex to the inner margin, extending
more than halfway down the latter. The outer plates are
widened distally ; in Zaddach's specimen the plate on the right
side is furnished with 1 long plumose seta apically and 8 graduated
strong spines along the inner distal margin ; the plate on the left

has 2 of the plumose setae apically, and 7 of the graduated spines

;

the outer surface carries numerous stiff curved bristles along the
inner margin. Palp, 2nd joint much the largest; 3rd much
produced on the inner surface over the insertion of the finger

;

finger small, obtuse, tipped with strong serrate setiform spines.
The 2 basal joints and the lst-3rd joints of the palp are provided
on the outer surface with numerous long delicate plumose setfe.

The First Ghiathopod (figs. 10-15) is longer than the second
in the male, shorter than the second in the female. It is

characterised by the remarkable development of the 5th-7th joints
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in the male. In the female (fig. 11) the hand is shorter than the

preceding joint and lies in the samie plane with it, but in the male

it is a quarter as long again as the 5th joint, and is carried bent

at right angles to it (fig. 1 2). The finger differs also : in the

male it is much stouter, more curved, and with a depression

in the inner margin proxiinally. The long 2nd joint is fur-

nished with a cluster of long delicate setae on the posterior

margin, and a row of short plumose setae on the anterior margin,

with another row of longer similar ones on the inner surface.

3rd joint bulging behind ; 3rd and 4th fringed posteriorly with

long plumose setfe ; 5th joint with transverse rows of plumose

sette, and 4 fan-like clusters of rigid serrate bristles on the

posterior margin. These bristles (fig. 15) are found on the 5th

joint of the first gnathopod in all the species of the genus. The
6th joint or hand is subequal to the 5th in length in the imma-
ture specimen (fig. 10) ; distally widened

;
palm slightly oblique

;

palmar margin microscopically pectinate, palmar angle with a

row of spines on the oxiter side, and 1 large spine on the under

side, with the tip of the finger fitting between them. The outer

row consists of 6 graduated slender spines, the first much the

longest, the shafts of which are produced apically into two unequal

processes, with a flat, delicate, feathered end-piece betAveen the

processes. In one specimen there were 6 on one gnathopod and

7 on the other. On the inner side of the palmar angle a very

large stout sensory spine is inset, accompanied by 4 short stumpy
bristles similar in construction to those of the outer row. A row
of these stumpy bristles is found submarginally on the under

surface of the palm, and 3 or 4 rather larger ones on the outer

side. The finger in the young (fig. 10) is stout and curved, as

long as the palm, also microscopically pectinate, with a short

decurrent tooth near the apex, 2 setae inset in the notch, 1

smaller tooth behind, and 1 setule proximally. The full develop-

ment of the finger of the female is shown in fig. 13 and of the

male in fig. 14.

Second (gnathopod (figs. 16-18).— 2nd joint very long, laminar,

with two rows of exceedingly long plumose setae anteriorly,

one marginal, and the other submarginal on the under surface ;

posterior margin with only 3 or 4 long simple setje. A chitinous

ridge extends diagonally across the distal half of this joint, and
terminates at the posterior angle of the 3rd ; this appears to be

the " crista " referred to by Zaddach (" in superficie externa

crista quadam a basi secundi articuli ascendente"). The 4th, 5th,

and 6th joints are practically subequal to each other in length

;

distal margin of the 4th joint Avith very long plumose setae on the

under side
;
posterior margins of the 5th and 6th with fan-like

clvisters of short, stifi", finely serrated setae, anterior margins Avith

long plumose seta?, the number of Avhich increases a little with

growth, the smallest specimen having 9 on the 6th joint and

the largest 11, 3 on the 5th joint in all specimens. The
6th joint is slightl}'^ narrowed distally. The finger is almost
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straight, the tip curved and 2 setules inset subapically. I have
given figures (see figs. 17 &, 18) from both Zaddach's and
Norman's specimens drawn to the same magnitication.

Perceopods 1 and 2 (figs 19 & 20) glandular; 4th joint very
much expanded, as noted by both Zaddach and Norman ; 6th
joint as long as the 4th, but much narrower ; 5th only half the
length ; finger strong, two-thirds the length of the preceding
joint, with the gland -tipertui-e at the tip.

Hhuler Percnopods (figs. 21-23) rapidly increase in length ; the
6th joint in all is much narrower and longer than the pre-
ceding. In perseopod 3 the joints are stout and sho)-t, furnished
with a few strong sensory spines ; 2nd joint obliquely oval, about
as wide as long, the anterior margin inset with 3 clusters of

jointed sensory ciliated hairs, posterior margin slightly crenulate,
with a setule in each crenulation, and with 4 plumose hairs
submarginally ; finger about half the length of the 6th joint,

falciform. In perjeopod 4 the 2nd joint is oval, longer than wide,
anterior margin with clusters of the sensory plumose hairs, pos-
terior margin crenulate, with a submarginal row of close-set long-

ciliated hairs. In perajopod 5 there is a remarkable difierence in
the shape of the basal joint in the male and female. In the
female the joint is oval, the posterior expansion narrowing distally,

while in the male it widens distally and is produced downwards
in a rounded lobe, but the curious part is that the ciliated sensory
hairs, instead of being inset close to the margin as in the female,
are at some distance from the margin on the under surface, but
yet give the same outline as in the female {cf. figs. 22 k 23).

Fleopods (fig. 24).—Inner rami twice the length of the peduncles

;

outer rami the shorter, about three-quarters the length of the
inner. The peduncles of the 1st pair of pleopods carry each
on the outer side 9 long plumose hairs, on the inner side 1

exceedingly long plumose hair and 2 small coupling-spines with
recurved apices, the upper one (fig. 24) with 3 recurved teeth
on either side, and the lower with only 2. The peduncles of

the 2nd and 3rd pairs have only 1 or 2 long setae on the
outer side. The number of joints in the outer ramus is 11
in the 1st pleopods, 10 in the 2nd and 3rd; in the inner ramus
10 in the 1st, and 9 in the other pairs.

TJropods (fig. 25) extend backward to the same level ; 1st and
2nd pairs much alike in construction. The peduncle of the 1st

is as long as the inner ramus, with 3 or 4 spines on the
upper curve (3 in the small specimen, 4 in the larger), and
1 curved spine underneath, and the falciform apical process
I'eaching to half the length of the inner I'amus ; outer ramus the
shorter, 1 spine inset on the upper margin, apex blunt with
a cluster of 4 stout spines ; inner ramus with a similar apical

cluster and 2-3 along the upper margin. In uropod 2 the
peduncle is not as long as the inner ramus ; it equals the
outer in length and carries 1 spine ; rami as in uropod 1.

In uropod 3 the peduncle is subequal to the rami in length,

outer i-amus, if anything, slightly longer than the inner, with a



AMPHIPOD GENUS LBPTOCHEIRUS. 569

cluster of setiform spines at the apex ; inner ramus with 1 spine

midway, and 1 spine and 2 setse at the apex ; the large animals

have more spines ; all the spines are short and stoat, each with

an apical filament. The outer ramus is 2-jointed, the terminal

joint rudimentar}', cnrrying 1 long serrate spine or bristle,

Telson (figs. 25 & 26) short, broader than long, depressed

in the middle between the prominent lateral angles ; apex

rounded; 1 seta and 1 ciliated sensory hair on eacli angle, and

a pair of small ciliated hairs on either side.

Colotir described by Zaddach as " flavescens, dorso punctis

nigricantibus sparso." In both his specimens and Norman's the

colour has faded, but in Chevreux's it is still fresh and vivid.

The whole animal is a beautiful golden yellow tint with stellate

markings in dark brown, These markings extend over tlie whole

dorsal surface of the head ; the anteiior margin of the 1st, and the

posterior portions of the 3rd -7th perfeon-segments and the 1st

pleon-segment are banded with them. The 5th and 6th pleon-

segments and the telson are entirely covei'ed. An ii'i-egulai' band
of brown runs along each side of the pei'peon just above the side-

plates and is continued along the epimei-a of the pleon to the

telson. All the .side-plates and tlie posterior expansions of the

basal joints of the liinder per^eopods have each a patch of brown.

Distribution :— *

Geserich See, Prussia : and the Baltic : Zaddach (53) as

L. pilosus, and (54) as Protomedeia pilosa.

Baltic : Greifswalder Bodden, Miiller (32) as L. pilosus.

Baltic : Mbbius (30) as Leptocliirus pilosus, depth 1-10 fms.

;

bottom, zostera and ulva.

R. BuRE, Norfolk, England : Norman (38) as L. suhsalsus.

The BosPPiORUS : Sowin.ski (41) as L. cornuaurei.

Coast of Algeria : Chevreux (18) as L. cornuaurei.

Leptocheirus pinguis )Stimpson. (Plate XVIII. figs. 10-12.)

For synonymy see Stebbing, Das Tierr. pp. 627 &, 738, and
Norman (38) p. 309.

There is little to add to the summary of characters given bj^

Stebbing. The few notes subjoined were taken from three slides

kindly lent to me by Canon Norman, and prepared by him from
specimens from Vineyard Sound and Long Island, N. America.

Head, 2 j lateral corners not much produced, truncate.

Superior Antenna.— 1st and 2nd joints in (^ and $ practical!}-

subeqvial to each other in length ; 3rd a little more than one-

third as long as 2nd. Primary JlageUum, $, broken, 21 joints

remaining, all, except the first 6, with a small sensory filament

and short setae ; 6 very long joints in the accessoryflagellum which
equals 3 joints of the primary in length. In the male, the primary
flagellum is composed of 31 joints, each, except the first 5, with

a small sensory filament. The accessory is broken, 6 joints

remaining, equalling 5 joints of the primary in length.
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Inferior Antenna, $ .—3rd joint short and broad, with 2 sensory-

spines on tlie upper distal angle ; 4th joint the longest ; flagellum

longer than 5th joint, equal to 4th ; 11-jointed in this specimen,

each joint with a. cluster on either distal angle of setiform spines

and very long seta^.

Loioer Lip, 9 , outei' lobes rounded, densely setose ; inner lobes

coalesced, large, distally narrowed.

Mandible, $ : cittting-plate on the right side produced below,

mai'gin divided into 4 I'ounded teeth, the lowest the largest

;

accessory-plate much as in pectinatus, tapering from the base to

the long acute tip, with 2 very minute teeth above ; 1 7 spines in

the spine-row, the first 4 large, the last 2 vexy small. Molar
prominent ; crown reniform in shape, edged with strong teeth,

and carrying a small accessory pi'ocess on the side nearest

the cutting-plate. Palp : 2nd joint longer than 1st ; 3rd

the longest, curved, falciform, attenuated distally, and armed as

in the type species with 4 long stitt' curved bristles apically,

2 dense rows of similar shorter bristles on the inner margin,

and about 4 clusters on the outer margin. The left mandible

was broken.

Maxilla, 1 $ , much as in the type species ; outer plate in one

maxilla with 1 1 strong spines, 3 dentate ones at the upper angle,

and the others set in pairs, 1 bifurcate and 1 dentate together

;

in the other maxilla thei'e were 12 spines.

Maxilla, 1 $ , as in pilosus; innerplate narrowed distally.

Maxillipeds, 5 ? covered with numerous long setaj. The basal

joints, and the 1st joint of the palp, on the outer side carry

fan-shaped groups of exceedingly long plumose setae ; the outer

side of the 2nd joint of the palp is also covered with them, and

cai'ries in addition a fringe along the inner margin. Outer plate

expanded distally, densely fi'inged on the inner margin with

slender spines, the apical ones of great length. Inner plate

elongate, tapering distally to the nari'ow truncate apex ; 3 flat

spines are inset in the apex, almost hidden by the plumose setae

surrounding them ; the outer margin is furnished with a row of

about 10 simple setiform spines, and the inner carries a row of

18-20 ver}^ long, flexible, plumose sette. The 2nd joint of the

palp much the longest, much wider and about twice as long as

the 3rd ; the 3rd pi'oduced over the 4th as in the type species

;

4th small, tipped with sti'ong serrate spines.

First Gnathopod, $ .—5th joint veiy long, provided on the

posterior margin with transverse rows of feathered setae, and

the clusters of stiff" serrate bristles found in all the species of

the genus ; 6th joint subequal to the 5th in length, as described

by Stebbing
;
palmar margin convex, serrate. On the outer side,

extending from the angle nearly to the middle of the palm, is a

o-raduated row of bristles, 7 in number, similar in structure to

tliose of the type species ; a row of smallei' bristles is inset

submarginally along the palm. On the inner side, at the palmar

angle, is a short, very broad, sensory spine, and a submarginal
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row of about 17 verj^ small bristles, like those of the outer side.

The finger is exactly the length of the palm ; being closed in the
specimen examined, the detail could not be seen, owing to the
palmar spines obscuring it.

This gnathopod in the male differs from that of the female, as

in the type species. The 5th joint is longer in proportion ; the
2nd and 6th joints shorter. The 5th joint equals the basal joint

in length. The 6th is not quite two-thirds its length, and in the
natural position is held bent almost to a right angle with the
preceding joint. It is expanded distally ; front margin very
thick ; hind margin laminar, convex on the upper surface, and
furnished with six transverse I'ows of sensory setae ; palmar
margin transverse, concave instead of convex, furnished with the
submarginal rows of bristles along the margin, and the graduated
group at the angle as described for the female ; the very stout

strong spine defining the angle is much larger than in the female.

On the under side of the hind margin of the 5th joint (not the
" basal joint " as given by Holmes (26) p. 522), distally, a chitinous

spine-like process is developed ; another similar but smallei' one is

on the 6th joint proximally, with a groove beside it, into which
the larger one appeal's to fit when the hand is bent in. In order
to show these processes, the hand is represented (fig. 10) with the
hind margin uppermost, and, in consequence of being placed in

this position, the true measurements of this joint cannot be seen
;

viewed from the side, it is exactly the same width proximalh' as

the 5th, expanding gradually to the palmar margin. The finger

in the male is much more arched than in the female, and when
closed, the tip, in.stead of meeting the angle as in the female,

impinges against the under surface of the hand ; it is finely

seri'ate, with a I'ow of setules inset, and appai'ently a small
auxiliary tooth near the apex, l)ut this was too obscured liv the
overlyiiig palmar bristles to be ascertained with any certainty.

Second GnatJwpod (fig. 11) as figured l>y Norman. The finger

is about half as long as the preceding joint, lightly curved,

acute, of the same structure as in the type species ; with 4 setae

on the inner margin, and a cluster of 3 subapically in the male ;

fewer set?e in the female.

Perceopod 5.—The finger is of unusual length, considerably
longer than those of perfeopods 1 and 2 ; very slender, almost
straight, with a setule near the apex.

Urojjod 3 (fig. 12), 5.—A figure is given of the rudimentary
2nd joint of the outer ramus, with the spines omitted.

Leptocheirus HiRSUTiMANUS Spence Bate. (Plate XVIII.
figs. 13-16.)

The synonymy as given by Stebbing, Das Tierr. p. 627, omitting

the references to Heller 1866, and Grube 1866, and adding :

—

L. pilosus Norman and Scott (36) p. 87.

The animal described by Heller as Protomedeia hirsuthncma is
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a female of L. bispinosus (p. 585) : Gi^ube's specimens proved on
examination to be pectinatus (see p. 577).

Sars has given an excellent description and figures of this

species, (40) pi. 197, to which it is only necessary to add one or

two details.

Superior Antenna, tlagellum furnished with very long sensory

filaments.

Fi7^st Gnathopod (fig. 13).—The palm is oblique, serrate, with

its limit defined, as in pectinatus, by a large sensory spine inset

on the under side. The tip of the finger reaches to this spine.

The palm carries a small strong spine on the outer side, close to

the insertion of the finger.

Second Gnathopod.— The finger (fig. 1 4) is exactly as in the

type species, cf. PI. XYII. figs.'' 17 & 18.

Hinder Perceopods.—Sars figures the finger of perseopod 5 only

as bidentate, but the finger in all three hinder peraeopods is of

the same structure (see fig. 15). Spence Bate in his original

description notes it for the 3rd perseopod, (1) p. 169 ; and Malm,

(27) p. 546, describes and figures it for all three.

tjropod 3 (fig. 16).—The outer ramus is 2-jointed, as in all the

other species of the genus, but the 2nd joint is exceedingly small

and very difiicult to observe except from the dorsal view, owing
to the apex of the 1st joint being produced beneath it.

Leptocheirus guttatus Grube. (Plate XYIII. figs. 1-9.)

1864. Protomedeia guttata Grube (23) p. 63.

1866. „ „ „ (24) p. 408, pi. x. fig. 3

1885. „ „ Carus (6) p. 417.

1886. Ptilocheirus trianstattis Chevreux (9) p. xl.

1887. „ „ „ (10) p. 3.

1887. „ „ „ (ll)p.310,pl.v.figs. 3&4,
and fig. 4 in the text, p. 578.

1888. Leptocheirus guttatus Stebbing (42) p. 366.

1898. „ „ Chevreux (15) p. 481.

1900. „ „ „ (16) p. 92.

1906. „ guttatus Stebbing (44) p. 629.

,, tricristatus Stebbing (44) p. 629.

1906. „ guttattis Xorman &: Scott (36) p. 85, pi. ix.

figs. 4-7.

1907. „ guttatus Norman (37) p. 369.

1910. ,, tricristatus Chevreux (18) p. 2.

The specimens examined were :

—

1 $ , Grube's type specimen, 5*5 mm. long, from Breslau
Museum.

3 $ L. tricristatus, taken by Monsieur Chevreux in the Bay of

Quiberon, the largest measuring 4*5 mm.
9 taken by Canon Noniian at Falmouth, the largest 5

measuring 6*25 mm.
The type specimen from Bi'eslau has Dr. Grube's original label
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still on the bottle—" Protomedeia guttata Gr. m. Eiern, Lorenz,
Val Cassione fijl." It is a female, 5-5 mm. in length from the
tip of the rostrum to the tip of the telaon, with the pigmentation
still vivid after 48 years in alcohol. I have described this

specimen in detail, the account of the specific characters given by
Grube not being sufficiently adequate for the present system of

classification. In the figux^e of the whole animal it must be noted
that as all the appendages were drawn in situ, the exact

measurements and proportions of the joints of the perasopods
cannot be expected. Each character is compared with Chevreux's
specimens of tricristatus to prove the identity of the two forms.

Description.

Body (PL XVIII. fig. 1) more stoutly built than in pilosus and
pectinatits, and sideplates shorter in proportion than in those
species.

Head longer than the 1st and 2nd pei'ason-segments taken
together ; lateral corners not prominent, rounded.

Eyes round, black or brownish-black in colour ; ommatidia large.

Sideplates 1-5 subequal to each other in length. Sideplate
1 not covered by sideplate 2 ;

produced forward over the side of

the head, of equal width throughout ; inferior mai-gin obtvisely

rounded, with 3 or 4 stiflf, sparsely feathered setae inset ; hind
margin, as in the type species, not cpntinuous proximally. Side-
plate 2 the largest, a little expanded distally, front angle and
inferior margin rounded, hind margin straight ; inferior margin
fringed with a row of flexible, finely plumose set*. Sideplates

3 and 4 alike in form, deeper than broad, slightly wider proximally

;

sideplate 5 with the anterior lobe about as deep as preceding
sideplate, but not as wide ; inferior margins of all three carry a few
setae, similar to those on sideplate 1. Sideplates 4 and 5 small.

Pleon.—Segment 3 much the largest, as long as segments 1 and
2 taken together. The 4th segment has the armature chai\acteristic

of this species ; the posterior margin is pi-oduced in 3 processes,

the median one upstanding, acute, shorter than the lateral ones

;

the latter broad at the base, much produced over the succeeding
segments, apices acute, curving vipwards, with a spinule inset in
each. Segments 5 and 6 are small, the posterior mai'gin of the
5th with a few setules dorsally. The hind margin of the 2nd
epimeron is straight, with 1 crenulation and setule at the postero-

lateral angle ; inferior margin densely fringed with long plumose
setae. The hind margin of the 3rd is produced and rounded, with
2 indentations, a setule in each ; inferior margin lightly concave,
with 3 long plumose setse inset midway, and 3 short spines near
the antero-lateral angle.

Antenna. Superior Antenna{B.gs. 2-4).—1st jointof the peduncle
stovit, shorterthan the 2nd ; 3rd not quite half the length of the 2nd.
Primary flagelhtm 7-12-jointed, the largest female had 11 joints

;

accessory Jiagellum 2-3-jointed. I must note here an occasional

Proc. ZooL. Soc—1911,No. XLI. 41
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curious variation in the number and proportions of the joints of

the flagella in the same animal. This variation occurs, I believe,

not infrequently in the Aniphipoda,, some species of Jassa, for

example, having usuall}^ one joint more on one side than on the

other. In Grube's type specimen the primar}^ flagellum on the

right side has 8 joints, 7 on the left ; the right flagellum of the

inferior antennpe has 4, while the left has o\\\j 3 ; the accessory

flagella are both 2-jointed, but the one on the left antenna is

longer than that on the right. Grube evidently counted the

joints of the antennae on the left side. In two other specimens

examined, females of the same size, the superior antennae were the

same length, but in one case there were 12 joints, and in the other

only 9 ; the accessory flagellum in both was 3-jointed, but wdiereas

in the animal with 12 joints it exceeded the 2nd of the primary
in length (fig. 4), in the other it did not reach to the level of the

2nd. Figures 2 and 3 ai'e from another specimen, the right

accessory of which had 2 joints, the left 3. All the joints of the

primary, except the first 4, are provided with a sensor}^ filament

in addition to the setae.

Inferior Antenna.—4th joint of the peduncle the longest

;

flagellum a little longer than the 5th, subequal to the 4th in length.

Flagellum 3-6-jointed, the first the longest.

First Gnathopod (fig. 5).—Hand about twice as long as broad
;

palm oblique, defined, as in pectinatus, by a large sensory spine

inset on the under siu^face
;
palmar margin convex, serrate, the

serrations turning the corner and ending at the level of the spine,

it carries 5 or 6 small sharp spines submarginally on the outer

surface, and 8 smaller ones on the inner, all mici-oscopically

serrate. The finger is as long as the palm, curved, serrate, with

2 auxiliar}^ teeth.

Second Gnatfiopod (fig. 6).—2nd joint very long, equalling in

length joints 4-6 ta,ken together. The 4th joint, as is usual in the

genus, is much pi-oduced over the 5th on the inner side, and if the

measurements are taken along this side, the 4th, 5th, and 6th are

seen to be subequal to each other ; Chevreux's figiu^e (pi. v. fig. 4)

shows the ovxter side. The finger is about three-fifths the length

of the preceding joint, lightly curved, with 2 setules near the acute

apex.

Perceopods 1 and 2 alike in structure, glandular, resembling the

tj^pe species in the shape and proportions of the joints except that

the 5th joint is slightly longer in proportion than in pilosus, and
the finger is much longer and more slender, being equal in length

to the posterior margin of the preceding joint.

Hinder Perceopods very like those of the preceding species, but
stouter and much less elongate. Norman gives " the greatly pro-

duced last perseopod " as a specific chai'acter, but in most of the

animals examined by me the pi'oportions ai-e much as figured in

Grube's type specimen (fig. 1) ; in the others the 6th joint is more
developed. The basal joint in all is large, i-ounded oval, produced

downwards in a lobe, furnished anteriorly with short spines at

intervals and ciliated hairs, aj.id a dense cluster of the latter at the
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distal angle ; the posterior margins of the 3rd and 4th joints are

crenulate, 6-9 crenulations each with a setiile. In the 5th this

margin has 5-7 serrations, and 1-3 ciliated hairs inset in the

lobe. The 3rd joint carries a dense cluster of ciliated hairs at

the anterior distal angle ; and the 5th joint a similar clustei-

of feathered setae. Fingers short and curved. In perseopod 3

the 4tli joint is slightly longer than the 6th and wider

;

5th shorter than 4th ; 6th with groups of short spines. In
perseopod 4, the 4th and 6th joints are subequal to each othei-

in length ; in one or two of the larger specimens the 6th is

slightly the longer; it carries numerous spines and a cluster of

very long setse at the distal angle. In perieopod 5, the 4th, 5th,

and 6th joints rapidly increase in length ; the 6th is slender and
lightly curved, inset on its posterior margin with exceedingly long
seise in addition to the spines.

Pleopods much as in pectinatus, except that the peduncles are

shorter in proportion to the rami, about one-third as long, and the

outer ramus is only two-thirds the length of the inner ; cleft spines

as in pectinatus, 5 in the 2nd pleopod ; coupling-spines with 2 rows
of recurved teeth in addition to the recurved apex, 3 teeth in a row
in the lower spine, 2 in the upper.

Uropods (figs. 7 & 8).—There is a marked variation in the

length of the ui-opods in different specimens, most noticeable in the

3rd pair, connected apparently with the variation in the develop-

ment of the last perseopod. In Grube's specimen (fig. 8) the

peduncle of uropod 3 is short and broad, shorter than the outer

ramus ; inner ramus not quite half the length of the outer. Some
of Norman's and Chevreux's specimens are like Grube's type ; in

others, the peduncle equals the outer ramus in length and the

inner i-amus is nea,rly as long as the outer ; while in the largest

specimens with the last perseopods much produced, the peduncle
of uropod 3 is longer than the peduncle of uropod 2, and longei-

also than the rami, both rami long and slender, inner quite equal

to the outer in length. Uropod 1, peduncle shorter than outer

ramus, the falciform process of unusual length, reaching almost to

the tip of the outer ramus, furnished with 5 spines along the

upper curve ; outer ramus a little shorter than the inner, with

3 spines and an apical cluster of 5, 3 of which are longer than
the others ; inner i-amus with 4 spines and a similar apical group

;

these spines are longer and more slender than those of uropod 2.

Uropod 2 stoutly built, peduncle short and stout, with the falci-

form process equalling the outer ramus in length ; outer ramus
shorter than the inner, with 2 spines, inner with 3, each with an
apical cluster of 5 strong stout spines (fig. 7). Uropod 3,

peduncle produced underneath in a flat laminar expansion ; outei'

ramus with a rudimentary 2nd joint carrying 1 long stiff spa rsel}"

feathered bi-istle ; the 1st joint has a group of graduated similar

bristles almost concealing the terminal joint ; inner ramus slender,

tipped with 1 stout spine. This description of uropod 3 applies

to all the specimens examined by me.

Telson (fig. 9) as figui-ed by Ohevreux and Norman : the apical

41#
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margin is convex ; from the dorsal view it appears truncate,

c/. also bispinosiis p. 589.

Colou7\—Chevreux in his original description gives the colour

as yellowish with some brown spots ; in his later account he

describes it as generally uniform yellow, some specimens with

brown bands dorsally. In Grube's type the colour is still vivid,

tawny yellow, with round stellate markings in light and dark

reddish-brown. These markings occur on the head ; in transverse

bands on segments 2-10 ; on the sideplates ; and on the posterior

expansion of the basal joints of the hinder perseopods.

Distribution :

—

Channel Islands : Norman (37) p. 369, as L. guttatus.

Falmouth Haebour : Norman &, Scott (36) p. 86, as L. gitttatus.

Oceanic Coast of France : Chevreux (11) p. 311, as Ftilocheirus

tricristatus, depth 7 m. ; bottom deposit, gravel with coral-

lines; (12) p. 578, depth 10 m., bottom deposit, nullipores
;

(15) p. 481, as L. guttatus, depth 10-50 m,
Mediterranean :- Coast of France : Chevreux (16) p. 92, as

L. guttatus. Coasts of Algeria & Tunis : Chevreux (16) p. 92,

as L. guttatus
; (18) p. 3. Adriatic : Grube (24) p. 408, as

Frotomedeia guttata.

Leptocheirus pectinatus Norman. (Plate XIX.)

The principal references to this species are as follows :

—

1864. Frotomedeia fasciata (non Krbyer 1842), Costa (19) p. 155,

pi. ii. fig. 8.

1864. Frotomedeia Kr.

1864. Leptocheirus pilosus Grube (22) p. 73.

1866. Frotomedeia hirsutimaual Grube (24) p. 402.

,,
jfjiZosa Grube (24) p. 417, pi. x. fig. 2.

1869. „ pectinata Norman (34) p. 283.

1887. Ftilocheirus pectinatus Chevrevix (11) p. 309.

1888. Leptocheirus 2^ectinaitis ^tehhing (42) p. 1707 for references.

1893. „ pilos^ls Delia Yalle (21) pp. 427-430, pi. iv.

fig. 10
;

pi. xii. figs. 1-14.

1895. „ „ Walker (47) p. 470.

1895. „ „ „ (48) p. 310.

1899. „ dellavallei ^tehhing {^3} ^. 350.

1900. ,,
pilosus Chevreux (16) p. 90.

,, fasciatus Chevreux (16) p. 91.

1906. „ dellavallei Stebbing (44) p. 628.

„ pectinatus Stebbing (44) p. 629.

1906. „ „ Norman & Scott (36) p. 87, pi. ix.

figs. 1-3.

„ fasciatus Norman & Scott (36) p. 88, pi. v.

figs. 11 & 12.

1908. „ fMZa?;aZZei Norman (38)p. 310.

„ pectinatus Norman (38) p. 310.

1909. „ pilosus Walker (51) p. 341.
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The specimens examined were :

—

3 L. 2)ectinattijS, two females and one male, measuring 2-5-3 mm.

;

from Guernsey, sent by Canon Norman.
1 specimen, $ ,

4'5 mm., taken by the ' Huxley' in 109 fathoms,

during her cruise on the north side of the Bay of Biscay, 1906.

3 L. dellavallei, cj » 5-6 mm., from the coast of Senegal, from
Monsieur Chevreux.

3 specimens from Breslau University Museum, referred to

above. These latter specimens were sent in two bottles with
Dr. Grube's original labels still on them. One bottle, marked
^^ Pi'otomedeia pilosa Zadd. $ . Luss. pice. Mundtheile. Grube,"
contained two tubes, with one specimen in each. One of these,

a female almost ready to moult, with a brood of young just

hatched, was dissected, and is evidently the specimen from
which Grube made his drawings. That this is so can be
proved by a comparison of the figures with the dissections :

e. g., the shape of the 2nd maxilla in his figure is due to the

fact that a portion of the inner plate with most of the
feathered bristles had been torn away (cf. (24) pi. x. fig. 2 m\
with fig. 10) ; and again, in the 1st maxilla he notes the ,

absence of the apical seta, which seta is, however, thei-e, but
too completely masked by dirt to be seen, except under a high

power. The other tube contained a female 5*5 mm. long.

The second bottle was originally marked " Protomedeia

hirsutimana Sp. B. $ . Yollst. Luss. pice. Grube,"' but over

the "hirsutimana " is written in a difierent ink " pilosa Zadd."
and the words " m. Eiern " added, apparently by Grube
himself. The tube in this bottle contains a large, brightly-

coloured female, the largest specimen I have yet seen.

The specimens form a most interesting developmental series in

the order in which I have arranged them above. Figures 14, 19,

ife 23 are taken from a female j^ectinatits 2'75 mm., figs. 1 &
13 from a male 2*5 mm. long, Norman's specimens: figs. 3, 16.

17, 25, & 28 are from the female specimen described by Grube:
the other drawings are from two males, dellavallei, 5*25 and
6 mm. respectively, Chevreux's specimens. The jjecUnatus figures

are more magnified than the others for the purpose of comparison.

Description.

Head not quite so long as peraeon-segments 1 and 2 taken

together ; lateral cox^ners not prominent, truncate.

Eyes almost round, a little drawn out towards the lateral angle;

ommatidia few in number, large, with blackish-brown pigment

in the centre, outer row not so darkly pigmented.

Sideplates (figs. 13-16).—The first sideplate, which has been

the principal character for separating the two forms pecthiatus

and dellavallei, is of exactly the same structure in all the

specimens. It is small, and completely hidden by sideplate 2.
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(Through some mischance, Norman's figure of the first gnathopod

((36) pi. ix. fig. 2) shows the second sideplate attached instead of the
first.) The first sideplate is subquadrate in the young animal, with
1 long sensory spine inset at the anterior angle, but with growth
this angle becomes more produced downwards, until in the largest

specimen of all the anterior margin of the sideplate is half as long
again as the hind margin. Four stages of development are
represented in the figures. The ' Huxley ' specimen forms the
link between figs. 14 & 15 ; the anterior angle is not so much pro-

duced as in the latter, 6 setules are inset anteriorly, 1 inferiorly,

and 3 short sensory hairs at the posterior angle. In Grube's
specimens, the anterior margin is lightly concave and the posterior

angle has a strong chitinous margin. The hinder poi'tion of the
sideplate is firmly afiixed to the basal joint beneath, so firmly in

fact as to make it impossible to separate them without destroying
the shape of the sideplate. A delicate laminar plate extends
beyond the sideplate behind, and is all but continuous with it

proximally, the line of demarcation being barely distinguishable.

Sideplate 2 is the largest of all, as deep as broad in the small
specimens, a little deeper than broad in the fully developed
animal ; front margin rounded ; hind margin almost straight with
4 small setffi inset ; inferior margin rounded, thickly fringed
with delicate, sensory, cleft-tipped setae of varying lengths

(26 in the young, to about 41 in the full-grown). The remaining
sideplates are very like those of the type species. Sideplates 3
and 4 are subequal to each other in length, shorter, than the 2nd,
about half as deep again as broad. The 3rd is of equal width
throughout, front and hind margins straight, the latter with three
or four setfe inset ; inferior margin convex, fringed with 10-19 of

the sensory cleft setfe. The 4th is a little wider proximally than
the 3rd, and the front mai'gin is lightly convex ; inferior margin
Avith fewer sensory setae, 5-15. In sideplate 5 the anterior lobe is

about as broad and as deep as the preceding sideplate ; inferior

margin rounded, with only 4-7 sette
;
posterior lobe very small,

only one-third the depth of the anterior, 2 small seta? inset,

Sideplate 6 small; posterior lobe about half as deep as the
anterior, with 1 small seta behind and 1 of the sensory
serrate spines similar to those found on the hinder perteopods
and uropods (see fig. 21); on the anterior lobe are 2 ciliated

hairs. Sideplate 7 small and subquadrangular.
Pleon.—Segment 3 much the longest, as long as the 1st and 2nd

taken together ; 4th segment a little depressed dorsally. The
hind margin of the 2nd is straight, that of the 3rd rounded;
inferior margins of 1-3 thickly beset with long plumose seta?,

most numerous on the 2nd. On either side of the median line of

the 4th and 5th segments the posterior margin is produced in an
erect membranaceous lappet-like process, too delicate in structure
to be termed a tooth, each process having a setule inset in the
notch (fig. 26). Both Costa and Grube refer to these setules,
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without apparently noticing the processes *, but this ovei'sight is

very easily understood. The integument is so thin that if by any
chance, svich as pressure or a Httle mucous dirt collected, the
process be flattened against the body, it is impossible to see it.

The 4th segment has a group of spines on either side, just above
the insertion of the uropods. The processes on the 5th segment
extend beyond the very small 6th segment.

Antennae. SuperiorAntenna (figs. 1-3).— 1st joint of the peduncle
stout, slightly longer than the 2nd in actual measurement, the

greater apparent length of the latter being due to its slenderness
;

in only one of the specimens, Grube's largest, the 2nd joint

was a very little longer than the 1 st ; on the outei- side are

several small ciliated hairs, and a cluster of sette with 1 long
ciliated hair at the distal angle ; the inner angle carries a very
long, stout, outstanding sensory spine with 2 smaller ones inset

beside it. The 2nd joint is only half as broad as the 1st, with a
cluster of 3 or 4 setae and 1 long ciliated hair on either

distal angle. The 3rd joint in all the large specimens I have
examined barely reaches half the length of the 2ncl ; in the
smallest one it slightly exceeds half the length. The primary
Jlagellum is composed of 9-14 joints ; one young ovigerous female
2"5 mm. long had 9 joints; a male measuring 6 mm. had 14;
Grube's large females 5*5 mm. and 6*25 mm. had respectively 12
and 10, the joints in the last -mentioned case being longer than in

the other animals examined. Each joint, from the 4th in the full-

grown and from the 2nd in the young, to the penultimate, is

provided with a very long sensory filament in addition to the
small setfe. The accessoryJlagellum is usually 2-jointed, equalling

the 1st joint of the primary in length, and is so described by
Norman, Delia Yalle, and Walker. All the specimens examined
by me, except one, agree in having 2 joints only, though the

length varies a little, in the small specimen (fig. 1) being slightly

less than the 1st joint of the piimary in length, and in the
medium-sized specimen (fig. 2) slightly more. The exception is

Grube's largest specimen, which has 10 joints in the primary, and
a 3-jointed accessory flagellum equalling the first 2 joints of the
primary in length. Costa's observation agrees with this, (19)

p. 155, " II filetto composto di dieci articoli finamente pelacciuti

;

il filetto accessorio lungo appena quanto due articoli del primario."

Grube in his description, (24) p. 403, says :
" Bei dem von mir

zuerst untei'suchten Exemplar fehlte den oberen Antennen die

Nebengeissel An einem zweiten Exemplar fand ich die

Nebengeissel und zwar eine 3-gliederige." The first specimen
examined by him (from Lussin-piccolo) had, however, an accessoiy

flagellum, a 2-jointed one, but this, in both antennae, had lost the

* " Quelli del quarto [abdominal segment] in oltre gueniiti di piccole spine lungo
il margine dorsale." Costa (19) p. 15.
" Auf dem Riicken des llten und 12ten Segments vor dem Hinterrande sieht man

ein paar Borsten." Grube (24) p. 407.
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long apical seta?, and, lying Hat against the primary, was hidden
by a coating of dirt. In his third specimen both the supeiior
antennfe are missing.

Inferior Antenna.—3rd joint of the j^ednncle short, as bi'oad as
long, with a cluster of very long setje on the inner angle and 1

long sensoiy spine above. The 4th joint is twice the length of

the 3rd, slightly longer than the 5th, both beset with clusters of

the long, cleft-tipped seta? and smaller setiform spines. Flagellum
shorter than the 5th joint, composed of 4 joints, the 1st much the
longest, almost equalling in length the two following taken
together, each carrying, in addition to the set£e, a pair of strong
spines setting out on either side. In the small specimens the
flagellum is 3-jointed.

Oral Parts.—The description is taken from the fully adult
specimens 5-6 mm. long, but the structure is precisely the same
in the small animals, the only diflerence being the lesser number
of spines and setfe.

Upper Lip) (fig. 4) thick, subquadrate in form, much arched
above ; apex emarginate, slightly asymmetrical. In the figure the
lip is turned a little upwards to show the emargination of the
apex.

Loicer Lip (fig. 5) as in the type species.

JIandibIe^{S.g. 6).

—

Cutthig-plate on the right mandible curved,
margin divided into 3 teeth, the lowest much produced ; in

two specimens the mai-gin was entire, the middle tooth not being
developed ; accessory-plate narrow, in some specimens scarcely

wider than, and not as long as, the 1st spine of the spine row,
produced below to an acute tooth covered with microscopic
tubercles, and provided with a small tooth above. In the left

mandible the cutting-plate has 4 teeth, the second small, the
lowest the largest ; the accessory-piate is strong, much bi'oader

than that of the right mandible, the mandible divided into

3 teeth, the upj^er and lower of which are large, the middle one
small. There are 7 spines in the spine-roiv in Chevreux's
specimens, 8 in Grube's largest, the first 3 being unusually
large, wide at the base, flat and furry in appearance owing to

being covered with microscopic spinules. The molar is very
prominent ; the crown transversely ridged Avith rows of teeth,

edged with flat spinules, "vvith 1 long, feathered seta above.
The jxdp is very large ; 3rd joint the longest, tipped with long
serrate bristles, with a double row of smaller ones extending
down the distal half of the inner margin ; the outer margin has
4 groups of long serrate bristles inset.

Ilaxilla 1 (figs. 7-9).

—

Inner plate large, with 1 long plumose
seta inset ; Grube notes the absence of this seta (p. 404),
but his specimen is so covered with mucous dirt as to render it

difficult to see details cleai-ly ; not only is the seta present, but the
new one can be seen under the old loose skin, the animal, as

before stated, being ready to moult. Outer 2^i('ie cui'ved, with
11 strong spines, 4 of which are bifurcate (fig. 8), the rest
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finely dentate (fig. 9) ; the outer margin is covered Avith fine

hairs. The 2nd joint of the palj? is expanded apically, and
rounded, with a marginal row of 4 strong flat spines, and 3

plumose setfe ; 2 or 3 diagonal rows of setae are inset sub-

marginally.

Maxilla 2 (fig. 10).— Outer ^j^rtfe the larger, covered with

exceedingly fine long hairs ; expanded distally, bulging behind,

furnished with an apical cluster of stifl' bristles, and a row of

sparsely plumose setae extending some distance down the inner

margin. The inner plate, distally narrowed, is pi'ovided with 2

rows of sette ; one row, submarginal, consists of 20 long, delicate,

finely plumose setae ; the second row contains an apical cluster of

stifli" seta3, with 8 inset along the margin, these latter of the same
structure as the plumose ones of the outer plate. In Grube's

specimen the upper portion of the inner plate has been torn

away ; the 2 apical setae represented in the figure 2 m^ are two
of the plumose row of the outer plate.

Maxillipeds (figs. 11 & 12).

—

Inner and outer joZafes well de-

veloped, but narrow. The apices of the inner plates are inset

with 4 long, feathered, setiform spines along the margin, with

a group at the inner angle of 4 long delicate plumose setas

set together in a little hollow, 3 similar ones extending down
the inner margin, and 2 submarginally on the outer side. The
outer surface is longitudinally ridged. On this surface close to,

but just below, the inner angle, is a small cotipling-spine (fig. 12),

stout, and bent upwards. It appears to be tuberculated on its

inner side, but the detail is obscure, even with a y^^th oil-immersion

lens. The outer plate carries a marginal row of flat feathered

spines (15 in Grube's large specimen, 13 in Chevreux's, 7 in the

smallest of all), the 2 apical ones much the longest, and sub-

marginally on the outer side a few long feathered setae. The
2nd joint of the palp is the longest, in Grube's specimen twice

the length of the 1st, furnished with numei-ous plumose setae

;

the 3rd is produced over the insertion of the finger as in the type

species ; finger small, obtuse, cai-rying apically 1 long stout

dentate spine, 1 smaller one, and 2 setae in Chevreux's specimen,

3 stout spines and 4 setae in Grube's, 1 spine and 2 setae in

Norman's.
Fii-st Gnathopods (figs. 13, 15, 17, ifc 18).—2nd joint narrow at

the base, but widening distally
;
posterior margin convex, with

2-4 very long delicate setae inset midway ; antei'ior margin
straight, carrying a row of delicate plumose setfie, another row of

longer similar setae is found on the under surface as in the type

species ; 3rd joint bulging behind, fringed with numerous closely

set long feathered setae ; 4th joint the smallest, also fringed

posteriorly with feathered setae shorter than those of the 3rd,

The 5th is considerably longer than the 6th, with 5-7 transverse

I'ows of plumose setae, and 5-7 clusters of rigid serrate bristles

along the hind margin. 6th oblong, about twice as long as broad,

with 4-5 transverse rows of setse on the hind margin
;
palm short,
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truncate. The long spine on the hind margin in Chevreux's

figure, (16) pi. xi. fig. 2 a, is the longest of a group of 3 inset

on the under side of the hand, and projecting beyond the hind

margin. The palmar mai-gin is mentioned by Chevreux (p. 91)

as affording a distinguishing character for the two forms—concave

for pectinat'us, and convex for dellavcdlei,—but an examination of

a series of specimens shows conclusively that this diflerence is due

to sex. In the male (figs. 15 & 18) the margin is concave, and
the palmar angle forms a right angle with the hind margin

;

in the female (fig. 17) the palmar aiigle is rounded, the

curve commencing at the insertion of the finger, and merging
imperceptibly into the hind margin. The palm is strongly

serrated in all ; in the female the serrations turn the corner and
reach as far as the large spine just referred to. The pali^ar spines

are of the same structure as those of the type species. The finger

is more than twice the length of the palm (a little longer in pro-

portion in the young form), curved, with a strong auxiliary claw

;

a long, stifi', finely serrated spine and 1 setule are inset in the

notch, 1-2 setules behind the claw ; the rest of the inner margin

is firmly serrated.

Second Gnathopod (figs. 19 & 20) as described by Grube,

Norman, and Delia Valle. Figures of the finger, so characteristic

of the species, are given from Norman's and Chevreux's specimens

in order to show the identity of the two forms pectinatus and
dellavallei. Grube's specimens agree exactly with these. In the

young form the finger is slightly longer in proportion to the pre-

ceding joint than in the older animals, not equalling quite half

its length in Norman's specimens, and only about one-third the

length in Grube's largest.

Perceopods 1 and 2 glandular, alike in structure ; 2nd joint large,

fringed posteiiorly with long delicate sette, more numerous on the

2nd peraeopod ; anterior margins with from 4-6 similar setse

:

4th joint about half the length of the 2nd, slightly expanded

distally ; 5th joint narrower and shortei- than 4th ; 6th joint

slightly longer than the 4th ; the two terminal joints tapering

gradually to the acute tip of tlie 7th ; the 7th subequal to the 6th

in length, with the glandular aperture opening at the tip.

Hinder Perceopods (fig. 21) more strongly built than the pre-

ceding ; rapidly increasing in length. Perjeopod 3 : 2nd joint

large, a little longer- than broad, equalling in length tlie 3 fol-

lowing joints taken together ; both margins convex, the anterior

beset at intervals with 7 small sensoiy spines, the first 3 un-

accompanied by setie, the 4th with 1 seta, the 5th with 2, 6th

with 3, and the distal one with 4 ;
posterior margin produced

below in a rounded lobe, crenulate, 6 of the crenulations with

setules inset, the 2 crenulations on the lobe each with a ciliated

hair ; 3rd joint short and bi'oad, with a cluster of setaj, 1 ciliated

hair, and 1 spine ; 4th joint half the length of the 2nd, stout,

slightly expanded anteriorly, with the spines of the structure

peculiar to the hinder perseopods and uropods (fig. 21); 5th joint
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shorter than 4th, with two chisters of spines on either side

;

6th about as long as the 4th, but much more slender, spinose,

with groups of spines on either side and 1 very long stout spine

inset behind the finger. Finger short, not half the length of the
preceding joint, much curved, with 2 specialised bristles towards
the apex, one on the inner side lying flat against the finger and
reaching to the apex, and the other on the outer side, setting out

at right angles to the finger. This one appears to have a flattened

tip, and the inner one to be feathered, but the detail is almost
impossible to see owing to their extreme tenuity and the angle
at which they are placed. Perfeopod 4 is noticeable for the great

length of the spines of the 5th and 6th joints ; 2nd joint rounded
oval, produced behind into a rounded lobe, 8 spines along the

anterior margin, the distal 5 accompanied by increasing clusters

of ciliated hairs and setae
; posterior margin with 1 crenulations,

and a submarginal row around the lobe of 5-8 ciliated hairs ; 4th
and 5th joints practically subequal to each other in length, 5th
narrower than 4th ; 6th considerably longer and more slender

;

the spines on this joint are longer than those on the 5th, 4 clusters

increasing in length and number, on either side, 2 of the clusters

behind the finger equalling the joint itself in length ; they are

veiy brittle, several of the specimens not having a single perfect

one remaining. Finger lightly curved, of the same structure as

the finger of the preceding pera3opod. Perseopod 5 : 2nd joint

narrow proximally, widened distally ; the proximal end of the

posterior expansion is produced subacutely, the distal end, as in

peraeopods 3 and 4, forms a rounded lobe ; on the posterior

margin are 8 crenulations with a setule on each, and 20 ciliated

hairs in a submarginal row ; the anterior margin has 8 spines as

in pereeopod 4, and 3 long fine hairs proximally. The 4th-6th
joints rapidly increase in length and decrease in width ; 4th and
5th each beset with 3 groups of stout spines on either side

;

6th twice the length of the 4th, with 5 groups of spines on
either side, the terminal posterior group of spines and set?e of

extraordinary length. Finger as in perseopod 4.

The smaller specimens agree in all details with this description,

the only difierence being the lesser number of spines.

Pleopod 1 (fig. 22) : peduncle short, hardly half the length of the

outer ramus, with about 10 long plumose setfe on the outer side ; 2

small coupling-spines, and 1 long plumose seta inset together on the

inner. The outer ramus 12-jointed, considerably shorter than the

inner; inner ramus 14-jointed, with 4 cleft spines. Pleopods 2

and 3 alike
;
peduncle more than half the length of the outer

ramus, with only 2 or 3 fine hairs. The rami are shorter than

in the 1st pleopod ; outer ramus with 11 joints; inner with 13 ;

4 cleft spines in the 2Qd pleopod ; 2 in the 3rd.

Uropods (figs. 23-26) extend backwards to the same level.

The peduncle of uropod 1 is shorter than the outer ramus, with

5 slender spines on the upper curve, and 3 inset diagonally midway
on the outer surface ; the falciform apical process reaches to half
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the length of the outer ramus. The outer ramus is shorter than
the inner, both furnished with slender spines. In uropod 2 the
peduncle is almost as long as the outer ramus ; outer ramus
the shorter ; the spines are shorter and stouter than those of

uropod 1. I have figured uropod 3 in detail (figs. 23, 24, &
25), because it has been used by ISTorman (36, p. 89) as dis-

tinguishing the two forms. A comparison of the figures will

show the identity of structure. The outer ramus has a minute
apical joint carrying a long rigid spine, this joint being larger in

proportion in the young form ; the detail of the spines in the
small specimen (fig. 23) could only be seen with the Jjjth oil-

immersion.
The Telson (figs. 27 & 28) is of exactly the same structure in

all the specimens ; lateral angles greatly elevated, each produced
to an acute point, each with 1 long spine and 1 short sensory
ciliated hair on the mai-gin, and 2 ciliated hairs underneath. The
subacute apex curves upwards also, but not to the same degi^ee

as the lateral angles. Figure 27 is taken from Ohevreux's speci-

men
; in two of Grube's, the tip was as represented in fig. 28, in

the thii^d, the lai'gest, it was as in fig. 27.

Colour.—Grrube's largest specimen still retains its vivid colour,

a yellowish tint, with markings in dark brown. The dis-

tribution of the pigment agrees perfectly with Costa's figure (19)
pi. ii. fig. 8. The markings are composed of cloudy brownish
patches stippled thickly but iri-egularly with blackish-brown spots.

The dorsal part of the head is' covered with dai'k brown pigment,
shading into black near the eyes, these dark patches causing
the eyes to appear larger than they really are. The 1st perseon-
segment is plain ; the 2nd has only faint, patches, one on the back,
and one on each side ; the 3i'd and 4th with their corresponding
sideplates, and the 5th are thickly covered with the pigment,
arranged in a band along the middle of the segment ; the 6th is

plain
; the 7th and the first 3 pleon-segnients with their epimera

ai-e darkly pigmented ; the 4th pleon-segment has a faint patch
on each side ; the lest of the animal is plain. The general eflfect

is very striking, the animal showing a dark head, 3 dark rings
anteriorly, and 4 farther back. The amount of colour probably
varies with the locality. Walker, (48) p. 310, describes it as
" deep yellow, with transverse brown lines on all the segments."

Distribution.—This species has a very wide distribution :

—

Shetland Isles : Norman (34) p. 283, as Protomedeia pectinata
;

dredged ; St. Magnus Bay, deep water.
Irish Sea : Walker (48) p. 310, as Leptocheirus pilosus

;

dredged ; 1 7 fathoms.

W. & S. Coasts of Ireland : Walker (50) p. 169, as Leptocheirus
pilosus ; 40 fathoms ; bottom deposit, gravel.

Channel Islands : Walker & Hornell (49) p. 54 ; as Lepto-
cheirus pilosus Zadd.= Z. jjectinatus Norman; 7 fathoms;
bottom deposit, gravel, clinkers, and shells. Chevreux (16)
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p. 91, as Leptocheirus pilostcs ; tidal zone ; bottom deposit,

rather coarse sand. Norman (37) p. 369, as Leptocheirus
pectinatus.

France : Oceanic Coast : Ohevreux (11) pp. 290, 309, as

Ptilocheirus pectinatus ; 10-19 m. ; bottom deposit, nullipores

and mud. Chevreux (15) p. 482, as Leptocheirus pilosus
;

10-20 m.
Bay of Biscay: ss. 'Huxley,' 47° 48' K. ;

7" 46' W. ; 109
fathoms.

Mediterranean : Chevreux (16) p. 91, as T^ejjtocheirus fasciatus.

Provence : coast of Algeria: Corsica, dredged in 12 fathoms:
Chevreux (17) p. 4, as Leptocheirus fasciatus.

Bay of Naples : Costa (19) p. 155, as Protomedeia fasc'mta.

Delia Valle (21) p. 430, as I^eptocheirus pilosus \ 10-20 m.

;

bottom deposit, sand.

Adriatic : Grube (22) p. 73, as Protomedeia pllosa. Grube (24)

p. 403, as Protomedeia hirsutimana ? and Pr. pilosa.

Senegal : Chevreux (in litt.).

Wasin, Brit. E. Africa : Walker (51) p. 341, as Leptocheirus

pilosus; 10 fathoms; bottom deposit, mud.

Leptocheirus bispinosus Norman." (Plate XVIII. figs. 17-20,

Text-fig. 146.)

1866. Protomedeia hirsutimana Heller (25) pp. 34 &, 35.

1893. Leptocheirus guMatus Delia Valle (21) p. 430, pi. xii.

figs. 15-24.

1908. Leptocheirus bispinosus Norman (38) p. 308, pi. xii.

figs. 7-9; pi. xiii. figs. 1-3,

The specimen described by Heller as Protomedeia hirsutimana
Sp. Bate is preserved in the Hofmuseum, Vienna. The de-

sci-iption and figiu-es of it, most kindly sent to me by Dr. Pesta,

prove it to belong to the same species as described by Norman
in 1908 under the name of L. bispinosus. •

The guttatus of Delia Valle, in my opinion, must also be in-

cluded in this species. A comparison of the two accounts, Delia
Valle's and Norman's, leaves no room for doubt. The only point
of difference is in the number of joints in the accessory flagellum :

Delia Valle gives the number as 2, subequal in length, and as long,

taken together, as 2 joints of the primaiy flagellum; Norman
as 5, as long as 3 joints of the primary. It seems probable, either

that Delia Valle had a young specimen before him with only two
joints developed, or, what I think more likely, that the accessory
flagellum was broken. In the other specimens of this species (and,
indeed, in all the specimens of this genus that I have examined)
the terminal joint of the accessoiy flagellum is very small and
tipped with long setae, but Delia Valle says definitely that the 2nd
joint in his specimen was equal in length to the 1st, and in his

figure he shows only 2 small set* instead of the usual long apical

cluster, I have added below some details to the description given
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Text-tio-. 146.

Leptocheinis hisphwsns Norman.

The fisruves wei-e drawn by Dr. Otto Pesta from Heller's specimen
in the Hofmusenm. Vienna.

Fig. a. Superior antenna, accessory flagellum, left side, X 100.

Fig. 6. ,, „ „ "
,, right side, X 100.

Fig. c. First pernjopod, X 60. Fig. d. Hand of'tirst guathopod, X 100.

Fig. <. Finger of second gnathopod, X 200. Fig./. Sideplates 2 and 3, X 60.

Fig.
ff.

Pleon-segments 3-6, X 60.
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by Canon Norman for the sake of a more complete comparison
with Delia V^alle's account.

The species resembles guttatus Grube in many respects, the
principal distinguishing points being :—the proportions of the
antennae ; the hand of gnathopod 1 ; sideplate 2 ; the shape of the
Vjasal joints of the hinder perfeopods ; the armature of the pleon

;

and uropod 3.

Description (taken from the type specimen of hisjnnosv.s, a

female, which Canon Norman kindly allowed me to examine) :

—

Jleofl longer than perfeon-segments 1 and 2 taken together

;

lateral coi-ners I'ounded.

Eyes very large
;
pigment brownish black ; ommatidia large.

Sidejjlcde 1 free of sideplate 2, about half its widtii, but not
equalling it in length, a little expanded di.stally and fringed with
long setse. Sideplates 2-5 much as in the type species for shape.

The 2nd is tlie largest and deepest, much deeper than the corre-

sponding body-segment ; exjmnded inferiorly, hind margin
straight, inferior margin rounded and fringed with numerous
plumose set&e (c/. text-fig. 146, /, with Norman's pi. xiii. fig. 2

and Delia Valle's pi. xii. fig. 17). The 3rd is deeper than the
4th ; and the 4th a little deeper than the 5th ; all fringed inferiorly

with setae.

Pleon.—Segment 3, hind margin produced, rounded, crenulate;

crenulations 8 in numljei', each with a setule ; inferior margin
concave, furnished with numerous strong sensoiy spines sub-
marginally. Pleon-segment 4 as described by Norman, with " a

strong and acute angular backward projection on each side "
;

Dr. Pesta's account agrees with this, " das 4. Pleonsegment hat 2

seitliche nach aufwarts geschwungene ' angles ' " (text-fig. 146, g) ;

Heller erroneously notes them as occurring on the 5th. The 5th,

indeed, carries 2 dorso-lateral angles (as stated by Delia Valle),

but these are exceedingly small and difficult to see in situ, not
much produced, acute, each with a seta inset behind.

Antenna (text-figure 146 «, b).—Superior Antenna, as figured

by Delia Yalle : 1st joint of peduncle shorter and broader than
the 2nd, carrying a stout spine on the inner distal angle ; 3rd a

little more than one-third the length of the 2nd
;

pjrimary

Jlagellura with 16 joints, each, from the 3rd, Avith a small sensory

filament ; Dr. Pesta says of Heller's specimen that the number of

joints on the right side is 17, on the left 18. The accessory

Jlagellum in Norman's specimen extends to the 3rd joint of the
primary, 5-jointed, the first 4 joints subequal to each other in

length, the terminal one minute, tipped with long setfe ; in Heller's

specimen it does not reach to the distal margin of the 3i-d joint of

the primar}^, " 4-gliedrig, jedoch ist flas Endglied rechts kiirzer.

als links."

Inferior Antenna : 4th joint longer than 5th ; flagellum about
the same length as the 5th, composed of 7 joints, the first as long
as all the others taken together.

First Gnathopod (PI. XVIII. fig. 17): 3rd and 4th joints more
densely setose than in the other species, the plumose setas being
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arranged in transverse rows in addition to the marginal fringe.

5th joint slightly longer than 6th ; 6th twice as long as broad,

widening a little towards the palm. The palmar margin is convex,

its limit defined, as in the preceding species, by a long sensory

spine inset on the under surface ; on the outer surface it carries

a submarginal row of about 10 strong sensor}^ spines, and on the

inner side a thick row of setiform spines. The finger when closed

reaches to the large spine ; it is curved, with a strong auxiliary

tooth subapically, and 6 smaller teeth on the inner margin, each

tooth with a setule beside it. In the notch near the apex 2 or 3

longer setules are inset.

Dr. Pesta's description is as follows (text-fig. 146, d) :
" das

Handglied des 1. Gnathopoden ist vorne etwas verbreitert, die

Klaue so lang wie die konvexe Seite desselben ; der konvexe Rand
die ' Hand ' besitzt eine Reihe von kraftigen Dornen, die gegen

die Klane gerichtet sind."

Second Gnathopod (fig. 18) : 2nd joint unusually long, equalling

in length the joints 3-6 taken together ; 3rd, 4th, and 5th joints

subequal to each other measured along the inner side. The finger

is nearly straight, about half the length of the preceding joint

;

" leicht gebogen und spitz" (text-fig. 146, e).

Perceopods 1 and 2.—The length of the 4th joint forms a dis-

tinguishing character for this species. The perseopods are about

the same length, but in perteopod 1 the basal joint is longer than

in perseopod 2 ; and the 4th joint is longer in the latter than in the

formei', being equal to the basal joint in length. Dr. Pesta says
" das 4 Glied des 1. Peraeopoden ist langer als das 6 Glied und fast

so lang wie das 2 Glied." {Cf. text-fig. 146, c, with Norman's pi. xii.

fig. 8 and Delia Valle's pi. xii. fig. 24.) The 2nd joint carries

posteriorly numerovis delicate sensory setee, some of great length
;

4th joint long, of equal breadth throughout ; 5th about half as

long as the 4th ; 6th longer than 5th, both Avith clusters of long

sparsely feathered setse posteriorly ; finger shortei- than the 6th,

subequal to the 5th in length, with the glandular aperture

opening at the tip.

Hinder Perceopods (fig. 19) as figured by Delia Valle. In perseo-

pod 3 the basal joint has the posterior margin straight and
crenulate ; in perseopod 5 the posterior expansion of this joint is

much wider distally than at the base, and the margin is rounded

and serrate, the lower portion carrying numerous plumose setae.

Fingers curved and falciform. In Heller's specimen, perseopod 3

is missing, but Dr. Pesta says of the last two pairs " die End-
klauen sind einfach (nicht ' bifid ')," as in Spence Bate's hirsuti-

mana. In Norman's figure, pi. xii. fig. 9, the terminal joints

g-re lying in such a position as to quite conceal the spines. 1 have

therefore refigured them to show the ai-mature.

Uropods 1 and 2 (text-fig. 146, g) much as in guttatus Grube

;

very spinose, the spines of uropod 2 shorter and much stouter than

those of uropod 1 . The falciform process of the peduncle reaches,

in uropod 1, to the tip of the outer ramus; in uropod 2 beyond

the tip. The inner rami differ fx-om the other species in having
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slender, feathered set;e, or setiform spines, in addition to the other
spines. These are found on the under margin, 3 in uropod 1,

short, inset at intervals, and 2 ckisters of long ones in uropod 2,

near the apex. In uropod 3 (fig. 20) the outer ramus is fur-

nished with an apical clu.sterof 5 spines and 3 or 4 long feathered

setse similar to those of the 2nd uropod, and 1 cluster of small

spines midway, in IS'orman's specimen (2 clusters figured by Delia

Valle, probably from an older specimen) ; the inner ramus is tippad

with 1 stout spine and 1 seta, with 1 spine midway, in Norman's
specimen (2 in Delia Valle's).

Telson.—The apical margin of the telson is represented iu Delia

Valle's figure as truncate, but, as in guttatus Grube, this appear-
ance is due to the angle at which it is carried. The margin is

really convex, but as in the natural position it is a little bent in

under, the convexity is not apparent from the dorsal view.

Colour given by Delia Vallo a,s greyish yellow without markings
;

by Dr. Pesta as " gelbbniun, Auge schwarz" ; but, he adds, '' diese

Fiirbung diirfte nicht natiirlich sein."

Distribution :

—

Bay of Biscay : Norman (38) p. 309, as L. hispinosus,

depth 35-60 fathoms.

Naples : Delia Valle (21) p. 432, as L. guttatus ; bottom deposit,

corallines.

Adriatic a.t Lesina : Heller (25) p. 35, as Protomedeia
hirsutimana.

Gulf of Bone and Coast of Tunis: Chevreux (18) p. 3, as

L. hispinosus.

The only details given by Catta concerning his species massili-

ensis, viz. the nature of the ground on which it was captured
" fonds corallig6nes," and the colour, " un beau jaune, tandis-

que I'oeil etait completement noir," would seem to point to

L. hispinosus.
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EXPLANATION OP THE PLATES.

Plate XVII.

Leptocheirus pilosus Zaddach.

Fig. 1. Whole animal, Zaddach's specimen, young $
2. Superior antenna, seen from above, young $ . Zaddach's specimen.

3. Part of inferior antenna ,, „ „ „

4. Upper lip „ „ „ „
6. Lower lip „ „ „ „

6. Mandible „ „ „
7. Maxilla 1' „ „ „ „
8. Maxilla a „ „ „ „
9. MaxiUipeds „ „ „ „

10. First gnathopod „ ,, „ ,,

11. Hand of the first gnathopod. ?. Norman's specimen
12. „ „ „ „ $. Chevreux's „

13. Finger of first gnathopod. Large $ „ „
14. „ „ „ „ (? „ „
15. Serrate bristle from 5th joint, first gnathopod. Large $ .

Chevreux's specimen.

16. Second gnathopod. Young 9- Zaddach's specimen

17. Finger of second gnathopod. Young $. Zaddach's specimen
18. „ ,, ,, ,,9- Norman's „

19. First peraeopod. Young $. Zaddach's specimen
20. Second „ „ „ „ „ .

21. Third „ „ „ ,. „
22. Fifth „ „ „ „ „
23. Fifth perajopod, under surface. Large ^. Chevreux's specimen ...

24. Upper coupling-spine, first pleopoJ. Young $ . Zaddach's specimen.

25. Telson and third uropods, dorsal view. „ „ „ „
26. Telson, lateral view. Young $. Zaddach's specimen

Plate XVIII.

Fig. 1. Whole animal. Grube's type specimen ... Leptocheirus c/uttahis. X 20.

2. Accessory Hagellum, right antenna. Nor-
man's specimen ,, „ .X 75.

3. Accessory flagellum, left antenna. Same
specimen ,, ,, X 75.

4. Accessory flagellum, right antenna. Another
specimen, $ „ ,, X 75.

5. Hand and finger, first gnathopod. Chev-
reux's specimen, $ „ „ X 75.

6. Finger of second gnathopod. Chevreux's

specimen,? „ „ X 75.

7. One of the smaller apical spines, uropod 2.

Norman's specimen „ „ X 265.

8. Third uropod, drawn in situ. Grube's

specimen „ „ X 75.

9. Apical margin of telson, a little upturned.

Grube's specimen „ „ X 75.

X42.
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Fig. 10. Hand of first gnatliopod, (?, looking down
on the hind margin, from a specimen from
Vineyard Sound Leptocheirus pingiiis. X 22.

11. Finger of second gnathopod, same specimen. „ „ X 27.

12. Second joint, without the bristles, uropod 3,

$, Vineyard Sound „ „ X 75.

13. Finger of first gnathopod, small specimen,
4 mm., from Banfi^ LeptocheirushirsutimanusY. 58.

14. Tip of finger, second gnathopod, small speci-

men, 4 mm., from Banff „ „ X 145.

15. Finger of third peraeopod, large specimen,
lU mm., Shetland Isles, 1867 „ „ X 145.

16. Outer ramus, third uropod, small specimen,
4mm., Banff „ „ X 58.

17. Hand and finger, first gnathopod, $

.

Noi'mans type specimen Leptocheirus bispinostis. X 50.

18. Finger of second gnathopod, ^. Norman's
type .specimen „ „ X 50.

19. Terminal joints, fifth peraeopod, $ . Nor-
man's type specimen „ „ X 28.

20. Uropod 3, ^. Norman's type specimen ... „ „ X 50.

Plate XIX.

Leptocheirus pectinatiis Norman.

Fig 1. Accessory flagellum, superior autcnna. Norman's specimen, ^ X 115.

2. „ „ ,, „ Chevreux's specimen, large ^

.

X 75.

3. „ „ „ „ Grube's largest specimen, $

.

X 75.

4. Upper lip Chevreux's specimen, large ^ . X 75.

5. Lower lip „ „ „ „ X 75.

6. Mandible „ „ „ „ X 75.

7. Maxilla 1 „ „ „ „ X 76.

8. iiifurcate spine, outer plate, maxilla 1. „ ,, „ ., X 435.

9. Dentate spine, ,. „ „ „ „ „ „ X 435.

10. Maxilla2 „ „ „ „ X 75.

11. Maxillipeds „ „ „ „ X 75.

12. Coupling-spine, inner plate, maxillipeds. „ „ ., ,, X 435.

13. First gnathopod (the feathering of the setaj on joints 3-6 not shown).
Norman's specimen, young (?, 2'5mm. X 95.

14. Fii-st sideplate „ ,, young $ ,
2'75 mm. X 95.

15. First gnathopod. Chevreux's specimen, large c?, 5'25 mm X 40.

3 6. Fii'st sideplate. Grube's specimen, large ? X 40.

17. Finger and palm, first gnathopod. Grube's specimen, large $ X 95.

(The other setse omitted in order to show the palmar spmes clearly.)

18. Finger and ptllm, first gnathopod. Chevreux's specimen, large ^ ... X 95.

19. Finger of second gnathopod. Norman's specimen, $ X 290.

20. „ „ „ Chevreux's specimen, S X 145.

21. Sensory spine, 6th joint, pertBopod 4. ,, ,, ,, X 300.
22. Tip of '4tli cleft spine, pleopod 1. „ „ ,', X 300.

23. Third uropod. Norman's specimen, young ? ,
2'75 mm X 290.

24. „ ,, ('lievreux's specimen, large (?,525mm X 95.

25. ,, „ Grube's specimen, large ? X 75.

26. Uropods and telson. Chevreux's specimen, large (J, 6 mm X 40.

27. Apex of telson. ,, „ „ „ X 58.

28. ,, „ Grube's specimen, ?,5omra X 58.
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27. Notes on Marine Ostracoda from Madeira. By (1.

Stewardson Brady, M.D., LL.D., D.Sc, F.K.S.,

C.M.Z.S.

[Received January 13, 1911 : Read March 21, 1911.]

(Plates XX.-XXII.*)

I am indebted for the specimens which form the subject of the

following notes to my friend the Rev. Canon JsForman, F.R.S.,

by whom they were collected in the spring of the year 1897.

The mountings submitted to me consisted altogether of dried

shells, and in no case was the contained animal preserved,

excepting in a few of those collected between tide-marks,

and only in some of these littoral forms was the original colouring

discernible. Apart from such as appear to be new to science,

the collection is interesting as extending the known range of

several species from the European and IsTorth Atlantic areas much
further southward, though not quite into the tropical zone. All

the species belong, so far as can be ascertained from the shell-

characters, to well-known genera. The foilowmg lists show

separately the species found in the littoral zone and in deep

water.
Between tide-marks.

Cytherura maculosa, sp. n.

,, cellulosa Norman.

Sclerochilus Isevis ? G. W. Miiller.

Cytliere convexa Baird.

„ albo-maculata Baird.

Xestoleberis depressa G. O. Sars.

„ nigromaculata, sp. ii.

„ inargaritea Brady.

Loxoconcha impressa Baird.

Dredeed in 30-70 fathoms

(PI. XXII. fig. 10.)

Paradoxostoma hibernicum Brady.

„ arcuatum Brady.

Bytliocypris renifovniis Brady.

Macrocypris decora Brady.

Pontocypri* saccinea G. W. Miiller.

dispar? G. W. Midler.

liairdia amygdaloides Brady.

„ obtusata G. O. Sai's.

„ dubia, sp. n.

J, mediterranea G. W. Miiller.

„ acanthigera Brady.

Argilloecia affiiiis, sp. n.

Cythere crispata Brady.

„ cingulata, sp. n.

„ tubevculata G. O. Sars.

„ emaciata Brady.

Cythcreis ruucinata Baird.

„ defonnis, sp. n.

„ aiitiquata Baird.

„ jouesii Baird.

Cytlieridea elongata Brady.

Eucytbere pra\-a Brady 4' Robertson.

Loxocoucha obesa, sp. ii.

„ decipieiis G. IV. Miiller.

„ impressa Baird,

„ subalata, sp. n.

Xestoleberis latissima, sp. n.

Cytherura striata G. O. Sars.

,, cril)rosa, sp. n.

„ cribriformis G. W. 3£iiller.

„ fossulata, sp. n.

Cytherideis subulata, var. crenulata

Brady.

Sclerochilus contortus Norman.

„ Ituvis ? Gr. W. Miiller.

(PI. XXII. fig. 10.)

Paradoxostoma gracile, sp. n.

,,
flexuosum Brady.

„ cyliiidricum G. W.
Miiller.

Sarsiella capsula Norman.

Cytherella ? ovalis, sp. n.

* For explanation of the Pktes see p, 601.
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Bairdia dubia, sp. ij. (Plate XX. figs. 1, 2.)

The outline of the shell as seen laterally is rhomboidal (fig. 1),

the gi'eatest height situated near the middle and equal to half

the length ; anterior extremity obliquely subtruncate, posterior

produced below the middle into a wide, obtuse beak; dorsal

margin forming a flatt-ened arch, infei'ior nearly straight, gentlj'-

sinuated in the middle : seen from above (fig. 2) oblong, ovate,

twice as long as broad, greatest width in the middle, sides gently

curved, subparailel, extremities produced, the anterior obtusely

i-ounded, posterior prominent and submucronate. Surface of the

shell smooth, covered throughout with A^ery small, closely-set,

impressed, circular punctations. Colour yellowish grey. Length
0"65 mm.
One specimen only, dredged in 30 fathoms.

Aegillcecia affints, sp. n. (Plate XX. figs. 9, 10.)

Shell, seen laterally, elongated, siliquose (fig. 9), greatest height

in the middle, equal to more than one-third of the length

;

antei-ior extremity evenly rounded, narrow, posterior scarcely

at all angulated ventrally ; dorsal margin foi-ming a continuous
even arch thi'oughout, ventral nearly straight through its whole
length : seen from above (fig. 10) the outline is narrowly subovato,

thrice as long as broad, greatest width in the middle, tapering

towards the subacuminate extremities, but more abruptly behind
than in front. Surface of the shell perfectly smooth. Colour
light grey. Length 0'54 mm.

Several specimens dredged in 70 fathoms.

The differences in form of shell between the various species of

Ar<jiU(ecia hitherto described appear to be extremely slight, but
that here figured does not seem fairly referable to any one of

them.

Cythere orispata Brady. (Plate XX. figs. 3, 4.)

Specimens of C. crispata, an extreme form of which is here

figured, were dredged in 70 fathoms. This form differs from the

type in having the extremities—and to some extent the ventral

margins—irregularly dentated. This condition, however, is found,

though to a much less marked degree, in some of the type-

specimens.

These specimens seem indistinguishable from a species described

by G. W. Miiller

—

C. diffusa* ;
perhaps also from C. elegans of

the same author.

Cythere cixgulata, sp, n. (Plate XX. figs. 5, 6.)

Shell, seen laterally, oblong, subquadrate (fig. 5), of nearly equal
height throughout, height equal to at least half the length

;

exti'emities well rounded, thb posterior rather the narrower, dorsal

margin nearly straight, inclined gently from before backward,

* Dip. Oi^fraoofter ties Golfes von NeHpel. p. .354.
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ventral slightly sinuated in the middle : seen from above (fig. 6)

the outline is oblong, with straight, parallel, lateral margins and
strongly produced extremities ; the margins converge steeply in

front terminating in a stout median pi-ocess, behind they converge

almost rectangularly and form a veiy wide central hump. Sur-

face of the shell covered with rounded and closely-set impressed

pittings, and bordered in front and behind with a smooth
depressed fillet. Length 0-78 mm.
One specimen dredged in 30 fathoms, and one in 70 fathoms.

Cythereis deformis, sp. n. (Plate XX. figs. 7, 8.)

Shell, seen laterally, oblong, subquadrate, greatest height

situated near the front and equal to nearly half the length (fig. 7)

;

anterior extremity well rounded and bordered with a series of

short, blunt teeth
;
posterior extremity much narrower, truncated,

prominently angular in the middle and divided below the middle

into a few irregulai'ly tooth-like processes ; dorsal mai-gin sloping

gradually from the front backwards, ventral margin almost

straight: seen from above (fig. 8) the outline is compressed,

oblong, about thrice as long as broad, the lateral mai'gins very

irregular, with a sharply prominent angle at the posterior third
;

extremities much produced, broadly truncate, with irregularly

dentate margins. Shell-surface irregularly rugose, with a wide
depressed band stretching roimd and within the anterior margin

;

a shai'ply elevated crest running obliqiiel}'' across the posterior

half and terminating in a sharply produced angle on its dorsal

aspect. Length 0"5 mm.
Dredged in 70 fathoms.

It is imj^ossible, by the shell-characters alone, to separ.ate clearly

the species belonging to the two genera Cythere and Cythereis as

they are now understood by most authors, nor, as it appears to

me, are the distinctive charactei'S of the contained animal much
more satisfactory.

LoxocoNCHA OBESA, sp. n. (Plate XXI. figs. 3, 4.)

Shell, seen laterally, elliptical, greatest height situated in the

middle and equal to half the length (fig. 3) ;
extremities evenly

rounded, the posterior somewhat the narrower of the two ; dorsal

margin veiy slightly arcuate, ventral almost straight, not at all

sinuated : seen from above (fig. 4) the outline is veiy broadly oval

with strongly produced mucronate extremities, width considerably

exceeding half the length, lateral margins very strongly convex.

Shell-surface perfectly smooth. Colour grey. Length 0"46 mm.
Dredged in 70 fathoms ; one specimen only.

LoxocoNCHA decipiexs G. W. Miiller. (Plate XXL figs. 1, 2.)

Several specimens, agreeing very accurately with the figures

given by Dr. G. W. Miiller, were dredged in 70 fathoms. One
quite charactei'istic specimen is figured here.
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LoxocoNCHA suBALATA, sp. n. (Plate XXI. figs. 5, 6.)

Shell, seen from the side, oblong, subrhomboidal, twice as long

as broad (fig. 5) ; anterior exti'emity obliquely rounded, posterior

very obliquely rounded below the middle ; ventral margin rather

deeply sinuated in the middle, curving suddenly upwards behind,

dorsal margin perfectly straight : seen from above (fig. 6) hastate

in outline, prominently angulated behind the middle, from which
point the sides converge with a gentle curve to the anterior

extremity, which is sharply acuminate ; behind the two lateral

angles the margins converge rather sharply in an irregularly

sinuous curve to the posterior extremity : the general contour is

thus made of two wedge-shaped portions—an anterior larger

wedge and a posterior small one. Shell-surface rough, marked
by closely-set small fossse, shar2:)ly elevated in the postero-ventral

regions, beneath which it is depressed, forming a somewhat
flattened curved lip. Length 0"38 mm.

Dredged in 70 fathoms.

Xestoleberis latissima, sp. n. (Plate XXI. figs. 10-13.)

Shell, seen laterally, oblong, subovate, quite twice as long as

broad (fig. 10), highest behind the middle; anterior extremity

narrowly rounded, posterior sloping with a steep curve to the

ventral margin, where it forms a rounded angle ; dorsal margin
forming a somewhat flattened arch, sloping steeply behind, more
gently in front, ventral margin nearly straight : seen from above
(fig. 11) the outline is excessively tumid, ovate, widest behind the

middle, width equal to two-thirds of the length, mucronate in front,

broadly rounded behind ; the end view (fig. 12) is very broadly

wedge-shaped, widest ventrally where the angles are moderately

rounded off, height equal to about two-thirds of the width. Shell-

surface perfectly smooth, marked in some cases with a very few
small papilliform tubercles. Colour white. Length 0"75 mm.

Dredged in 70 fathoms.

The outline shown in fig. 13 may perhaps be referable to the

male, the more tumid outline to the female.

Xestoleberis nigromaculata, sp. n. (Pkte XXII. figs. 1-3.)

Shell of the female, seen laterally, oblong, subreniform, greatest

height situated in the middle and equal to half the length (fig. 1) ;

antei"ior extremity depressed, rounded, posterior much wider and
evenly rounded ; dorsal margin boldly arched, ventral sinuated in

the middle : seen from above (fig. 2) ovate, gradually taj^ering to

the anter-ior extremity, which is rather sharply pointed, much
broa.der and well rounded behind, width and height equal. Sur-

face of the shell smooth, yellowish in colour, with irregular

clouded dark patches, and bearing a few very minute distinctly

scattered circular papillae. Eye-spots very conspicuous. Length
0'55 mm.

Shell of the male (fig. 3) rather smaller, more markedly
depressed in front and more elevated dorsal ly.

Several specimens taken between tide-marks.
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Cytherura maculosa, sp. n. (Plate XXII. figs. 6, 7.)

Shell, seen laterally, oblong, subreniform, highest in the middle

(fig. 6), height equal to half the length ; anterior extremity evenly

I'ounded, posterior produced in the middle into a wide obtusely

pointed beak ; dorsal margin evenly arched throughout, ventral

i-ather deeply sinuated in the middle, prominent behind, thence

sloping with a sinuous curve vip to the beak : seen from above

(fig. 7) oblong, three times as long as broad, lateral margins

parallel throughout the greater part of their length, converging

towards the front; anterior extremity broad and truncated,

posterior produced into a wide median beak. Surface of the

\'alves marked with faint loirgitudinal striae and with minute,

closely-set, impressed pits ; in most cases the middle of the valve

l)ears a dark transverse blotch of irregular shape, but this may be

absent or much reduced in size. Length 0'39 mm.
Several specimens from low-water mark.

Cytherura cribrosa, sp. n. (Plate XXII. figs. 4, 5.)

Shell, seen from side, oblong, rhomboidal, height scarcely equal

to half the leogth ; anterior extremity well rounded, posterior

produced above the middle into a very large and rather sharp

beak (fig. 4) ; dorsal margin straight throughout almost its whole

length, venti-al rather deeply sinuated in the middle, behind

which it bulges ventrally : seen from above, oblong, subovate,

width scarcely equalling half the length (fig. 5), rather abruptly

tapered and subacuminate in front, posteriorly abruptly truncated

and produced into a large central beak. Surface of the shell

honeycombed with la,rge subrotund fossae, which are ari'anged in

irregular longitudinal rows. Length 0*44 mm.
Many specimens dredged in 50 fathoms.

Cytherura fossulata, sp. n. (Plate XXII. figs. 8, 9.)

Shell, seen laterall}^, oblong, rhomboidal, of nearly equal height

throughout, length equal to more than twice the height (fig. 8)

;

anterior extremity obliquely subtruncate, often indented below

the middle, the sinuations bounded by two small nodules, two
rounded tubercles near the anteiior extremity, jusb within the

superior margin, over the I'egion of the eyes
;
posterior extremity

oblique, produced above the middle into a large upward-pointing

beak ; dorsal margin perfectly straight, ventral nearly straight,

with a slight ventral convexity : seen from below (fig. 9) the

outline is that of an a.rrowhead, the lateral acute prominences

situated near the posterior third, the width at that point equal to

more than half the length of the shell, behind these angles the

shell is suddenly narrowed, forming a rounded hinder end which
terminates in a large median beak : anteriorly the lateral margins

converge with a deep cui'vature to the front, ending in a wide

bluntly rounded extremity. The surfM.ce of the shell is variously

and very irregnlarl}' marked Avith furrowed undulations more or

less transverse in their direction, and by a conspicuous curved

longitudinal crest which ends behind the middle near the ventral



600 ox MAinXE OSTRACODA FROM MADEIRA.

mari;in in a !>hai-plv angular projection : in some cases there is

a distinct longitudinal striation, more especially on the ventral

surface, and posteriorly near the base of the beak may be seen a

series of four nodules, the terminations of small curved carinse

(iig. 9). Length 0-4li mm.
Several specimens were dredged in depths of 50-70 fathoms.

The surface-ornament of this species varies veiy much : the

foregoing description should be taken as belonging to a rather

strongly marked specimen. The variations of sculpture seem to

depend chieliy on conditions of age and sex.

CvTHERiDEis SUBULATA. var. CREXUi^TA. noui. u. (Plate XXI.
lig. 7.)

Specimens, of which a figure is here given, seem to be identical

Avith a form described in 1874 by myself and the late Dr. Robert-

son under tlie name C)/i/ierideis sitbuhta var. fasciata, the

varietiil designation having been used on account of the presence

of a dark band across the shell. But the type specimens, t^^ken

among the Scilly Islands and now in my collection, do not now
exhibit any such marking. It is possible that the markings may-

have disappeared with exposure to the air, and as the published

name is inappropriate. I propose to substitute the varietal term

crenulata. In the Madeira specimens, Avhich were taken in a

depth of 70 fathoms, the anterior crenulations are much more

developed than in those from Scilly, but in all other respects those

fiom the two localities are alike.

Paraboxostoma gracile. sp. n. (Plate XXI. figs. 8, 9.)

Shell, seen laterally, oblong, subclavate, height equal to more

than one-third of the length : extremities rounded off, the anterior

narrower and somewhat depressed (fig. 8), dorsal margin evenly

but not very strongly aicuate, ventral almost straight : seen from

above (fig. 9) extremely compressed, widest in the middle and

tapering evenlv to the extremities, Avhich are very acutely pointed,

width equal to about one-fourth of the length. Shell-surface

perfectly smooth and coloiudess. Length 0-55 mm.
One specimen only, taken in 70 fathoms.

Gytherella (?) ovALis, sp. n. (Plate XXII. figs. 11, 12.)

Shell, seen laterally, subelliptical, about twice as long as broad

(fig. 11); anterior extremity rounded above and below, almost

siibtruncate. posterior narrower and somewhat oblique, dorsal

margin almost sti-aight. ventral straight, upcurved toward the

posterior extremity : seen doi-Siilly the outline is ovate (fig. 12),

twice as long as broad, greatest width behind the middle

;

extremities well rounded, the anterior much narrower than the

posterior. Shell-surface perfectly smooth. Colour white. Length

0-42 mm.
Dredcred in 70 fathoms.





p. Z..S. 19 11. PI. XXIII.

WestjNevjman cTir.

1. BLUE. 2. SILVER. 3. CHEQUER.





p. Z.S. 1911. PL XXIV.

West, Newman chr.

1. DARK GRIZZLE. 2. WHITE GRIZZLE
3. GRIZZLED CHEQUER.





p. Z.S. 1911 PI XXV.

'^.

WestjNe'wman chr.

1. DARK MEALY. 2. LIGHT MEALY.
3. WHITE MEALY.





PZ.S. 1911. PL XXVI

"m^ /

West, Newman, chr.

FEATHERS SHOWING PATTERN MARKINGS.



ON COLOUR INHERITANCE IN PIGEONS. 60]

EXPLANATION OF THE PLATES.

PiATE XX.

Figs. 1, 2. Bairclia duhia. X 84.

3, 4. Cythere crispaia. X 110.

5, 6. „ cingidata. X 110.

7, 8. Cythereis deformis. X 84.

9, 10. Argilloeeia affinis. X 84.

Plate XXL
Figs. 1, 2. Loxoconcha decipiens. X 90.

3, 4. „ ohesa. X 84.

5, 6. ,, suhalata. X 115.

Fig. 7. CytJierideis subiilata, var. crenidata. X 84.

Figs. 8, 9. Paradoxostoma gracile. X 84.

10-13. Xestoleheris latissima. X 110.

Plate XXII.

Figs. 1-3. Xestoleheris nigromaculata, $ (J. X 84.

4, 5. Cytherura crihrosa. X KiO.

6. 7. „ maculosa. X 100.

8, 9. „ fosstilata. . X 100.

Fig. 10. SclerocMlus Icevis? X 84.

Figs. 11, 12. Cytherella ovalis. X 100.

28. On Colour and Colour-pattern Inlieritance in Pigeons.

By J. Lewis Bonhote, M.A., F.L.S., F.Z.S., and F. W.
Smalley, F.Z.S.

[Received February 4, 1911 : Read March 21, 1911.]

(Plates XXUI.-XXVI.*)

The following is a preliminary account of some experiments
undertaken by the authors to throw some light on the iniieritance

of colour and colour-pattern in Pigeons. These exjDeriments are

being continued, as the matter is a long and complicated one and
will of necessity take several j^ears to complete.

The experiments on certaixi colours and colour-patterns, how-
ever, have been practically completed, and the results are briefly

given below.

Apart from the practical knowledge given in bool<s on fancy
pigeons, no serious work has been published on the inheritance

of colour in Pigeons except Darwin's (Animals and Plants under
Domestication, vol. i. p. 197 et seq., 1868 ed.), and a recent paper
by Mr. Staples- Browne (P.Z. S. 1908, p. 67).

The information in the * fancy ' books, valuable as a guidance for

practical breeding, is of little utility from the scientific point

of view, as details of pedigrees are often lacking. The work of

Darwin we have also had to pass over, for the present, owing to

the difliculty of making out with any accuracy the exact colour of

Lis birds from the terms he used. It is by no means intended to

imply inaccuracy in that most accurate of observei'S, but the
' fancy ' terms for colours, though well understood by breeders, do

* For evplanation of the Plates see p. 619.
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not readily admit of a scientifie interpretation unless the birds

themselves can be seen ; frequently the same colour (from a scien-

tific point of view) may be known by different names according to

the particular breed of pigeons that may be under discussion.

Darwin's experiments related chiefly to "reversion," i.e. the re-

appearance of the blue colour when distantly related breeds of

pio-eons were crossed, and although our work has not been on the

same lines, the study of the blue colour should, none the less, bear

out the results ari-ived at years ago. We are not unmindful of

this, and for that very purpose hope to mate up several pairs to

test Darwin's conclusions.

Lastly there is Mr. Staples-Browne's recent paper, in which he

has attempted to repeat Darwin's experiments. This paper we

have been through very carefully, and find that in the main it

afyrees with our results, but one or two little difHculties have to be

met, such as the occurrence of a Dun in Exp. 27, the absence of

Blacks in Exps. 9 & 11, the large proportions of white in

Exps. 16-23 and 30, and the occurrence of white feathers on a

homozygous blue.

"VVehave no doubt that further woi-k will clear up these slight

difficulties, which do not, however, greatly afJect the main result

;

in fact a possible explanation of some of them has already suggested

itself to us, but the discussion of these is best deferred until the

results of our matings on the same lines as Darwin and Staples-

Browne have been obtained.

The majority of the birds used have been highly bred Dragoons,

but in a very few cases a Homer cross has been introduced.

The characters dealt with in this paper are :

—

(i) Colour-patterns, i. e. Chequering, Grizzle, and JMealy.

(ii) Colours, i. e. Blue and Silver, Avith White and Red iv:i those

cases where it is connected with Grizzle and Mealy.

Before detailing the experiments, however, it is necessary to

have a clear understanding of the terms used.

(i) Chequering. This is a pattern chiefly confined to the wiug-

coverts, in which each chequered feather has a light coloured

V-shaped patch at its distal end, the apex of the V being-

nearest the base of the feather (see PI. XXVI. fig. 1).

The general appearance of a good chequered bird is shown
in PI. XXIIl. fig. 3, but it must be understood that

scientifically and in the experiments we have carried out,

a bird has been considered as chequered when it showed
the characteristic markings on its wings,

(ii) Grizzling. A grizzled feather is one in which the barbs are

partially white and pai^tially coloured. This pattern is not

restricted to any paxticular part of a bird, but grizzled

feathers may be found in any feathei- tract including the

remiges and rectrices.

On a grizzled bird (/. e. a bird with grizzled feathers)

w-hole coloui-ed featheis are generally found as well as

feathers splashed with white (Pi. XXIY. figs. 1 &, 2;
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PL XXVI. figs. 2 & 4). Tlie term ' Grizzle' is restricted

in the 'fancy ' to Ijirds whose pigment is Blue grizzled with
White.

(iii) Mealy. From the pattern point of view a Mealy is identical

with a Grizzle but the White coloration is to a greater or

lesser extent replaced by Red. A Mealy (for Mealy
feathers see PI. XXVI. tigs. 5 & 6 ; the birds are figured

on PL XXV.) may therefore show Blue and Red., or Blue,

Red and White.
(iv) Blue (PL XXIII. fig. 1) is tlie colour of the Wild Rock

Pigeon, although in domestic breeds the. rump is not
necessarily white. In a Blue Chequer (PL XXIII. fig. 3)

the light apical portions of the feathers are of the typical

blue colour, the rest of the feather and the general
appearance of the bird being very much dnrker. A verv
dark Blue Chequer is almost ijlack, but this black is usuallj'

dull and must not be confused with the glossy black (beetle-

black) characteristic of a pure bhick pigeon,

(v) Silver is a verrj pale blue with black bars and " dun " flights.

In a Blue pigeon the flights are black (PL XXIII. fig. 2).

(vi) Red. A Red pigeon is deep red all over including the flights

and tail. In a Red Chequer the dark portion of the
feathers are of the normal red and the light apical spots

white. The flights and tail are white.

It must be i-emembered that all these varieties show considerable

differences in shades of colour, and in the intensity and abundance
of the pattern naarkings. In this paper, however, we do not
propose to enter into these details, important as they are. Our
object for the present is to separate those charactei's which follow

apparently a Mendelian inheritance, from those whose mode
of inheritance is different. Tbi.s paper therefore will only deal

with Mendelian inheritance, except to note in a few cases where
that inheritance is apparently subservient to other causes. None
the le,ss these differences of shade and amount of pattern do
obviously follow a definite law of inheritance, and they are hj no
means being disregarded by us, nor are we without hope of beino-

able at some future time to attempt some explanation of the laws
which govern their inheritance.

We may point out further that in the case of Mealies and
Grizzles (i. e. where normally there should be a small amount of

white), there is a great tendency to breed out in the coui-se of a
few generations to practically pure white with only a few coloured
feathers. Our results, as far as they have gone, seem to show,
however, that these nearly pure white birds are still transmitting

to their offspring the colour which characterised their parents
and grandparents.

Blues and Silver .s.

Blue is dominant to Silver.

A careful analysis of our results shows that Silver is in reality

a dilute Blue and that the colour factor in both is identical. The
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allelouiorph is therefore concentration and dilution (c and d) of

^^•luch the former is dominant.

BUie may therefore be represented as BBcc or BRed, x^here B
represents the bhie cokiur factor. Silver must theretoi-e be repre-

sented by BBdd.
Bhies are said to ahnost always breed true, that is to say, that

they never throw any Silvers—this idea owes its oiigin, however,

to the fact that those Blues which are impure dominants {i. e.

containing the factor d) are of a poorer colour than the pure BJues

and have in consequence long been rejected by fanciers, so that a

race of pure dominants has thus been evolved*. Several of our

matings show that Blues or Grizzles that- are heterozygous as

regards cand d will throw Silverst.

The following ai'e the results of our matings for these particular

characters, with the exception of Experiment 83, which is intro-

duced to show tlie reappearance of Silver from two heteiozygous

Blues.

Exp.:
No.
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From these matings we see that :

—

(i) Silver to Silver (Exps. 148 to 151) giv^es notliing but Silver,

according to expectation.

(ii) Blue to Silver (Exps. 152 to 159) should give nothing hut

Blues or Blues and Silvers according to whether the Blues

are heterozygous or not,and wesee thatwhen our knowledge
of the gametic formulae of the parents was known for cer-

tain, the results were in exact accord with expectations, and
no results antagonistic to possible expectation8 occurred,

(iii) Heteroz3^gous Blues to Silvers (Exps. 160-163) should give

equality of Blues and Silvers. In the case of Exp.s, 160 and
161 no Silvers appeared, but the numbers bred were very

small. In the other experiments, exact equality was
reached, so that we may well assume tliat a continuation of

the other experiments would have led to the appearance

of so)ne Silvers,

(iv) Heterozygous Blue X Heterozygous Blue should give Blues

and Silvers in pi-oportion of 3:1, which was the exact

result of this mating (Exp. 83).

The results therefore show clearly that Silver is recessive to

Blue. The arguments showing that the diffei'ence between these

colours is one of concentration and dilution (rather than a differ-

ence of the colour factor itself), depend on the study of this

dilution factor, which, as it concerns the inheritance of other

colours and shades, not dealt witli in this paper and at pre.seut

only imperfectly understood, is best defexred for the present. Its

discussion in no way affects the proof of the dominance of Blue
over Silver.

C/ieque7'ing.

Chequering is dominant to pure colour. It is difficult to

realize therefore how it can have originated, since the typical

wild pigeon shows no such markings. At the present time,

however, in many parts of the country wild birds show
chequering, but it seems more than likely that in these cases the

marking has been introduced by a cross with the domestic bird, as

most of the Wild Rocks in this country are now intermixed with

feral ones. Once this cross had been effected the chequering would
of cour.se frequently show itself.

In direct contradiction to the foregoing remarks the following

fact is worth noting. Some years ago a pair of pure wild birds

was taken by one of the authors from a remote district in the

"West of Ireland. All the wild pigeons seen (and there were no
tame ones within a radius of at least 30 miles) were purely typical

Blue Bocks. This pair bred in an aviary for five or six seasons,

producing only typical wild birds like themselves. Two seasons

ago (in 1909) an attempt was made to establish some of their

progeny as semi-wild bii"ds and they were allowed to fly at liberty

from a dove-cot. One pair remained and reared several young, one
of which proved to be chequered !

Proc. Zool. Soc— 1911, No. XLIH. 43
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Scientifically this result is of but little value, as the hen bird

may have made a chance mating with a chequered pigeon ; on the

other hand, the youngster was in every other respect (shape and
size) a typically wild bird. Unfortunately it met with an accident,

so that we haA'e not been able to breed from it.

Unsatisfactory as this case is, it is obvious that the chequering

must in the fir^st place have originated from the Wild Rock
Pigeon, and the above is probably a good example of its arising

as a mutation.

A further explanntion may possibly be found in the fact that the

chequei'ing cannot show itself except in the piesence of two shades

of colour, and that it may be present in many of the pure wild birds

but cannot show itself until the colour factor producing the two
shades is present, when the chequering will immediately appear.

This, however, in no w^ay afiects the main issue, namely that

when once a Chequer has been produced it is dominant to the pure

colour. The mating of two Chequers should therefore produce

Chequers or Chequers and Self-coloiu', according to whether the

birds are homozygous or heterozgyous for that character.

As in the case of the Blues, so in the case of the Chequers it

appears that fanciers, by continually selecting the best biads for

bleeding, have unconsciously been selecting only homozygous birds,

with the result that only pure Chequer dominants are to be found

in certain strains. We have for instance accurate records of

57 matings (Exps. 1-49; 169-172; 175-178) of Chequer to

Chequer from which 229 young were produced, and all these

without exception were Chequei'S like their parents. It therefore

became essential to carry out fui'ther matings with birds that

were known to be heterozygous in order to test the dominance
of the Chequer chai'acter. This has been done in the matings
detailed below, the results of which, as will be seen, approximate

very closely to the Mendelian expectation.

Exp.
No.

174.

196.

197.

198.

199.

200.

201.

203.

Ext.
A pp.

06/104-

650

07/6

07/a

07/6

06/19

09/533

0824

Red
]

Chequer. )

Blue \

Chequer. \

Grizzle |
Chequer. \

Grizzle 7
Chequer, j
Grizzle )

Chequer. 3

Blue \
Chequer. 3

Blue 1

Chequer. )

Grizzle |
Chequer, j

Gametic
Formula.

From
Exp.

Ext.
App.

Xx
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It should perhaps be noted that although tlie individual matings
show, considering the small numbers, a very close a^jproximatiou

to the expected results, yet at the same time the tendency to vary
from the anticipated results is all in one direction, viz. to a greater
number of Chequered birds. This is most marked in those
matings where equality was expected, for of the 28 birds bred,

19 were Chequers; in those cases where the- expectation was 3:1,
21 birds were bred of which 15 were Chequers, which is approxi-
mately correct. It is possibly due as much to this tendency as

to the unconscious selection by breeders, that this character has
become perfectly true and stable in some strains. As pointed out in

the earlier portion of this paper, we are restricting our remarks for

the present to the consideration of the Mendelian inheritance of

certain characters, and that theory seems to fit in well with the
main lines of inheritance as borne out by the facts. JS'one the less

it is equally evident that there are other factors at work, which
are able to modify to some extent the results anticipated by the
Mendelian hypothesis. In addition to these definite matings we
have also notes of 6 matings Chequer to pure colour (Exps. 164-
168, 173) which gave 19 birds all chequered. In this latter set

of matings most of the Chequered parents were birds used in or

bred from the Chequer to Chequer matings ; and therefore this

adds further proof that all those birds were homoz^^'gous

dominants, as otherwise we should have expected some self-

coloured birds to appear as they did in Exps. 174-203 (p. 606).
It may be as well to mention here that although some of the

matings referred to in this paper were not undei'taken with the
special purpose of bringing out the facts which they are used to

interpret, yet they have all been conducted by one of the authors
in person. Special matings have, however, laeen made in every
case to prove the inhei-itance of the characters discussed *'.

Grizzling.

Grizzling is dominant to Chequering and hence also to pure
colour. It probably originated from the cross between Blue and
White, although such matings usually give splashed birds, owing
probably to the true Grizzle character, in which individual barbs
show both white and blue, being absent. Cases, however, are
known in which the cross between pure White and pure Blue
have produced Grizzles, and in these cases thei-e is little doubt
that the Grizzle character must have been present in one or both
of the pai-ents but was unable to show itself owing to the bird
containing only one colour. Once, howe\'er, the Grizzle has shown
itself, the White and Grizzle characters seem to combine together
and to have a common inheritance. Furthermoi'e, as already
stated. Grizzles when bred together tend usually, but not
invariably, to show an increase of white in successive generations

* Mr. W. Bateson has stated (Mendel's Principles of Hevedit}-, p. 43 (1909J) that
chequering is dominant to its absence ; on writing to him for a reference to the
source of his statement, he saj's that he had in mind some experiments of Mr. Staples-
Browne, which have, however, not been published.

43*
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till eventually some birds will be pi'oduced showing only one or

two coloured feathers. This matter, however, we shall not
discuss at present.

For our present purpose we may ignore the White character,

a.ssuming that it is always present and inherited in common with
the Grizzle. The gametic formula, therefore, of a grizzled bird

will be BJ3cc or cd GG or Gg, where B is the Blue colour,

c & d concentrntiion or dilution (the combination dd producing
a bird known as a Silver Grizzle), and G & g the presence or

absence of Grizzle. Therefore from the crossing of two Grizzles

we may either get all Grizzles or Blues and Grizzles, according to

whether the birds are homozygous or heterozygous to the Grizzle

character. Under the term Blue we here for simplicity's sake
include Silver.

Again, as in the case of the Chequers, the results from pedigrees

a.re apt to be misleading owing to the difficulty of distinguishing

the homozygous from the heterozygous birds ; nevei'theless such
results entirely bear out our hypothesis, since, as regards the
colours produced, the results are quite in accordance with ex-

pectations.

Grizzle to Grizzle^'.

Ex-p.

Xo.
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In only 8 of the other matings did Bhies fail to appear, and
Ave may therefore consider that Tvhen they did appear the
expectation should have been equality as before. Deducting
therefore these 8 matings which only produced Grizzles, we have
left 33 matings producing 156 young. 63 being Grizzles and
93 Blues. Since only one expectation is possible if both colours
appear, we ai-e justified in uniting the tiguies from these two sets

of matings and treating them together. We find, therefore, that
in the total we have 52 matings of Grizzle to Blue, which produced
220 young of which 100 were Grizzles and 120 Blues; and this

proportion, although not exact, is not unreasonably far from the
expectation (Equality), and certainly seems to show a Mendelian
basis of inheritance.

If we digest the facts still further, we find that actual equality
was reached in only 19 cases, and this by including the odd
numbered broods where the deviation was not more than one.

We have, therefore.

Actual Equality reached in roughly 36 ~ '^ of the

matings.
Blues outnumbered the Grizzles by more than one in 20'

- .,

Grizzles ,, ,, Blues
,, „ 14=

^ ,,

Blues only, appeared in IS"/^ ,,

G lizzies only, .. „ 14"^ .. *

This, therefore, seems to show that while only a moderate
percentage of matings gave the exact Mendelian expectation, the
variation to one side or other of the mean is fairly evenly balanced,
Avitli however a slight but unmistakable tendency towards an
o\erproduction of Blues : a tendency which was also shown in
the Grizzle to Grizzle matings.

Thus, as in the case of the Chequers where we found the
Mendelian proportions fairly well maintained, but with a distinct

tendency to an ovei-production of Chequers, so also in the Grizzles
Ave see a similar tendency to an overproduction of Blues.

There remains for considei-ation the 8 matings in Avhich only
Grizzles appeared. Two of these may be at once dismissed as
only one bird was reared, so that Ave haAe no hint as to the
probable expectation. From the other 6 matings 25 birds were
reared, so that there is a reasonable probability of a Blue having
appeared were either of the parents heterozygous. Unfortunately
for the simplicity of this reasoning, we find on investigating the
matter more closely that although in 3 of these matings the
same hen was used and we might therefore presume her to be
homozygous, yet by her progeny in another mating (Exp. 109)
she proved herself to be heterozygous. This then leaA-es only 3
cases out of 60 in Avhich the Grizzle parent might be homozygous.
So that again, just as we found in the Chequers and Blues an
overwhelming pioportion of homozygous birds, which we attributed
to the unconscious selection of breeders, similarly in this case the

* This last ealcniation is of course exclnsive of the 8 matinars mentioned above,
ill which the gametic formula of the Grizzle parent was doubtful.



COLOUR IXHEEITA:\CE IX PIGEOXS. 611



612 MESSRS. J. LEWIS BOXIIOTE AND F. \V. SMALLEY ON

number of the heterozygons birds largely predoniiiiMtes, and this

is probiibly due to the tact that Grizzle x Blue is the commonest
form of mating used by breeders to produce Grizzles.

We have no records of inatings with 2 extrnctetl (Grizzle-bred)

Blues, but of Grizzle-bred Blues to Bhio we have ma.de 9 uiatings

(Exps. 139-147). These niatings produced 28 birds all Blue in

accord.ance with the expectation.

In order to still further test our hypothesis we have carried out

the foregoing experiments (see Table, p. 611).

The result of a scrutiny of these matings is sufficient to prove

the Mendeiiiin inheritance of the Grizzle character. In some of

this last batch the expectation was well dehned ; in others—owing

to the impossibility of distinguishing homozygous and hetero-

zygous birds—the expectation was open to one or two, or in some
(rases three, intei-pretaticms. In those cases where the expectation

was all Grizzles or Grizzles and absence, in proportion of 3 : 1, and
oidy Grizzles were produced, we have concluded that one of the

parents, at least, was homozygous— similarly, if any of the pro-

geny in those cases lacked the Grizzle, we have presumed that

the expected result should have been 3:1. On this basis we
have tested the results and we find :

—

No. of
Ex)ieotMtioii. Matings. Result.

All Grizzles 7 39 Grizzles.

3:1 7 32 Grizzles, 11 absence of Grizzle,

E pinlity 3 9 Grizzles, 9 absence of Grizzle,

No Grizzles 2 18 absence of Grizzle.

Equality or 3 : 1 2 5 Grizzles, 1 absence of Grizzle.

This last set of matings places therefoi'e beyond doubt the

Mendeliau inheritance of the Grizzle charactei'.

In the summary given above we have, however, left out

Exp. 180, in which with an expectation of 3:1 or all Grizzles,

14 Grizzles and one pure Blue were produced. At the present

moment, we can offer no reason for this considei-able deviation

from the expected result.

Grizzles and Chequers.

The Grizzle character is dominant to the Chequer, although,

in almost every case, the heterozygotes may be e;vsily recognised.

To test this inheiita.nce we have made the following matings

(see Table, p. 613).

These matings show fairly clearly the mode of inheritance,

but from the smallness of the numbers the proportions of the

different colours are not always in exact accoixhince with the

expectation. It may be further noted that although, from the

above reason, certain expected colours have as yet not occurred,

on the other hand no unexpected colours or combinations have
appeared. Thus we see that in Experiments 200 & 201 the

recessive Chequers gave us, as expected, 14 Chequers to 4 Selfs,

and no Grizzles ; in Experiments 202 k. 205 the pure Grizzles

gave us, 11 Grizzles to 1 Self, and no Chequers. These two latter
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niatings (Exps. 202 &. 205) may be compared with Exps. 203 &
204 *, matings of heterozygote Grizzles, where two Chequered birds

turned up, although the Avhole number bred (12 birds) was far

too small to give any hope of an approximation to the expectation

being attained. Many of the Grizzles in these matings are very

white, a factor which would tend to conceal the Chequer markings

if present. It is more than likely therefore, that owing to this,

some of these so-called Grizzles are in reality Grizzle-Chequers.

Taking the Grizzles and Grizzle-Chequers (of Exps. 203 & 204)

together, the expectation is 12 Grizzles and Grizzle-Chequers,

4 Chequers and 2 Self, and our result, 12 Grizzles and Grizzle-

Chequers and 2 Chequers, is reasonably near the anticipation.

The expectation in Experiments 179, 193, 195, 196 & 197,

was an equality of Grizzle-Chequers, Chequei'S, Grizzles and Selfs,

and the result 5 Grizzle-Chequers, 12 Chequers, 5 Grizzles, 8 Selfs,

the only real discrepancy here being the overpioduction of

Chequers. This apparently merely confirms the conclusion come

to in an earlier part of this paper, p. 607, which showed that

there is apparently some factor which overrides the Mendelian

inheritance, and leads to an increase in the number of Chequers

produced.

Mealies.

A ' Mealy ' may best be described as a Red Grizzled Pigeon

showing Blue. The general appearance may be seen by refer-ence

to Plate XXY, and it should be noticed that it has the red bars

and white flights characteristic of some varieties of red pigeons,

When dealing with the Grizzle-character (G) we had to consider

its relation to White, and we came to the conclusion that the

White w-as not a colour factor complementary to Blue, but a

separate allelomorph ; so that the real gametic formula of a

grizzled bird was made up of a compound allelomorph containing

three characters—blue, white, and grizzling (B, W, G). For

practical purposes, however, the W & G combine in their inherit-

ance, and thus in the cases we have been considering they have,

for convenience, been regarded as a single character (G).

In considering the inheritance of the Mealies, however, we
must again pause to consider whether the factor for Red is to be

treated as a colour factor, complementary therefore to Blue, or as

complementary to the factor for White, or yet again as a separate

allelomorph.

At first sight it would seem natiiral to consider it an alternative

colour to Blue, but if this be the case a certain number of Self

Reds should have appeared in our matings. None, however, were

produced, though a certain number of Blues have been reared.

The same argument, though in a lesser degree, should hold

good if it had an inhei'itance of its own, and we are thus driven

to the conclusion that the Red is a complementary factor to the

White. We have also had certain aberrant results (not dealt

with in this paper) which point to a curious connection between

these colours.

* This pail- has produced both CG and pure Chequers this year (,1911).
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Finally, the study of the Mealy itself bears out this contention.

A dark ''Mealy' difiers from aViark 'Grizzle' in the fact that

the white portions of the latter are replaced by red and the

flights and tail instead of being black are white. In the Grizzles

we noted that thei-e wa.s a great tendency for the white to

increase till an almost pure white pigeon, showing only a few

coloured feathers, was produced. Matings of Mealy to Mealy

show an increase of the white, as is the case with Grizzles, till we
eventually get a white bird showing a few coloured (Blue or Red)

feathers. We must then come to the conclusion that in Mealies

it is the white that is replaced by red, and not the blue, and

therefore that a Mealy is a Grizzled bird in which the w^hite is

wholly or partially replaced by red.

We have had "to go into this matter thoroughly as it offers

certain difficulties, which cannot be entirely cleared up till the

relationship of white and red have been further investigated ;

nevertheless the results of our experiments will offer no difficulty

if the red is considered as an alternative factor to the white.

In our experiments with Mealies, one character has been

present in all the matings, namely Blue, or in its dilute form

Silver ; we may therefore dismiss it from our calculations.

The only Chequer which appears (the one in fact by which the

red colour was originallv introduced) is shown in Exp. 179

;

the only Grizzle bird from that mating (Mealy <S 54), whose

descendants form the large bulk of the Mealies, emphasizes the

truth of his inheritance, since no chequered bird has appeared in

spite of the lai-ge number bred.

The Grizzle character in the Mealy or Mealy bred birds we

have already dealt with (Exps. 180-189, p. 611). The question

therefore left us to consider in dealing with the Mealy inherit-

ance is the question of Red and White. Red is apparently

dominant to White, and in consequence a Mealy is dominant to a

Grizzle.

The following matings (see Table, p. 616) show the inheritance of

this character. It must be borne in mind thatW & w are in this

case practically equivalent to G & g in the earlier part of this paper.

According to our present knowledge, when the Grizzle character

meets with either white or red tliey combine in their inheritance

to give either a Grizzle or a Meal}'.

Taken as a whole, it Avill be seen that the results come remark-

ably near the expectation. In 5 of the 11 matings, in spite of

the small numbers, the results exactly bear out expectations; and

in all the others, with the exception of Exp. 181, the results are

sufficiently near to leave little doubt that a continuance of the

mating would have made them correct.

Taking the expectations and results together but omitting Exp.

181 we get :

—

Expectation 2 M. 1 G. 1 S. Xo. of Matings 4. Result 18. 10. 9

2M. 2G. OS. „ „ 5. „ 11. 8.0

in both of which sets there is a slight tendency to fewer
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Grizzles tlian one would expect. So that here again, althoiigli

the numbers are small, the Mendelian proportion seems to be

npset by a slight tendency in a definite dii'ection.

The occurrence of a pure Blue (no. 2) in Exp. 181 is the onbj

instance throughout the whole of our matings in which a colour,

other than one which was expected, has appeai-ed. Possibly the

male parent of this mating (1326), although unlike his brother

(1354) in extei'ual appeaiance, had in reality the same gametic

formula. Such an occurrence would not be without precedent, as

Mr. Staples-Browne instanced a homozygous Blue which showed
a certain amount of white, and this ought to have indicated a

heterozygous I)ird. The difierence between these two birds (i. e.

presence of white) is of the same nature, and in support of this

suggestion the result of the mating— 7. 2. 1—seems to be following

on the same lines as Exp. 182.

There is one other possible suggestion for this abnormal result,

and this is that the White or Bed character may not have been
inherited with the Grizzle.

The full formula of the parents on this basis is :

—

$ BBcd Gg [Ww]— cS BBcd Gg [RW].

ISTow if the Grizzle has been independently inherited, we might
get BBcdgg [RW, WW, wR, Ww] as the formula of one of

the offspring, and the last character [RW etc.] might not in the

absence of G be able to show itself, and this would give us what
we got, namely a pure Blue. The result of the mating of this

self-coloured bird (Exp. 192) throws no light on this, for if, as is

quite possible, her mate was a homozygous Grizzle, no selfs would
appear.

It must be understood that these are mei-ely possible explan-

ations, of which we are inclined to favour the first, but at present

we have no definite proof in support of either.

Eor the rest, we claim that our hypothesis is so closely borne
out by the facts that it may be accepted till further work
confirms or disproves it : and until we are clearly able to

differentiate between those characters which follow the Law of

Mendel and those which are apparently governed by other laws.

In this paper we are only touching on the fringe ofcolour inheri-

tance in Pigeons, as there still remains the question of Black,

Dun, Red, Yellow, and White inheritance, on which we are at

present continuing our reseai-ches. Our work, however, empha-
sizes the fact that there are three important pi'oblems which the
Mendelian hypothesis fails to meet :

—

(i) The differences of shades in the same colour
;

(ii) The predominance of one sex in certain colours *
;

(iii) The gradual increase of the white in Grizzles and Mealies
in successive generations

;

* This most interesting question has not been dealt with in the present paper,

as we have not yet fully investiuated the results ; but we may mention that a large

proportion of the White Grizzles are $ 's, and in the Light Mealies by far the

larger number are c? 's ; we have also bred a certain number of Cream Mealies, and
these have all been ^ 's.
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and in addition to these the wpj^arently large predominance of

homozygous Chequers and heterozygous Grizzles.

These questions have been very much before us during the

whole of our experiments, as indeed must be the case, for they
cannot fail to bring themselves to the notice of every practical

breeder.

At the present moment we do not consider it advisable to

bring forward any attempted answers to these questions. Much
more woi'k yet remains to be done among the other colours, and
until we know moi-e of their inheritance any attempt to solve

these problems would be pi-emature. On the other hand, we are

not without hope that the further expeiiments in which we are

at present engaged may help to throw some light on these

perplexing problems.

Suinmary,

This paper may strike a reader as having for its main object

the confirmation of the Mendelian Laws ; that, however, is by

no means the case. Realizing that many details of inheritance

did not entirely accord with the Mendelian theory, our object has

been to extract, so to speak, from the results obtained by mating

on Mendelian lines, that portion of them which clearly shows the

Mendelian inheritance. The residue must, we submit, have been

brought about by some law or sei'ies of laws, which overrides and

modifies (externally at all events) the expected Mendelian results.

By means of this extraction we are able to see the effect of that

law or laws untrammeled by the effects of inheritance as rided

by the Law of Mendel, and thus we have been brought slightly

nearer to an understanding of them.

Now this ]3aper deals with the Mendelian inheritance of the

characters considered ; consequently all details of shades of colour,

predominance of one sex in certain colours, and seveial other

similar matters have been entirely omitted.

On the other hand, certain points such as the superabundance

of Chequers in our Chequer matings and of Blues in the Grizzle

and Blue matings, have had to be brought forward and the results

are, we hope, sufficiently conclusive to pi-ove to our readers that

although the characters dealt with follow in the main on the lines

of the Mendelian inheritance, yet it is equally certain that thei'e

is another factor which is able to dominate and influence that

inheritance.

So far as the matter has been dealt with in this paper there is

no evidence to show that the gametic inheritance has been

affected. Except in one doubtful case (Exp. 181) we have not in

the course of all our matings bred a single bird that was not a

possible result of the mating under the strictest expectation of

the Mendelian theory. What, however, we have been able to

show is, that in certain cases a consistent deviation from the

expected proportions occurs. It would thus seem at first sight as
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if some factor exists which has the power to influence but not to
alter the gametic inheritance.

The Mendelian conclusions reached in this paper may be briefly
summed up as follows :

—

(1) Silver is dilute Blue.

(2) Blue is dominant to Silver.

(3) Chequering is dominant to its absence (i. e. a Self-colour).

(4) Grizzling is dominant to its absence (i. e. a Self-colour).

(5) Grizzling is dominant to Chequering ; the impure dominants
may however sometimes be easily distinguished.

(6) A Mealy is a Grizzled bird with the White wholly or
partially replaced by Red.

(7) Red in a Mealy is apparently dominant to White, and
hence a Mealy is dominant to a Gi^izzle.

(8) White and Grizzling when they have met combine together
and have a common inheritance.

(9) Red combines with Grizzling in the same way as does White.

EXPLANATION OP THE PLATES.

Plate XXIII.
Fig. 1. Blue Pigeon.

2. Silvei' Pigeon.

3. Chequered Pigeon.

Plate XXIV.

Fig. 1. Dark Grizzled Pigeon.
2. White Grizzled Pigeon.
3. Grizzle and Chequer (Almond Grizzle) Pigeon—in nest feathering,

showing adult feathers appearing on the wing-coverts. (Note chequerin"g'
on the adult wing-coverts.)

Plate XXV.
Fig. 1. Dark Mealy Pigeon.

2. Light Mealy Pigeon.
3. White Mealy Pigeon. (Tricolor.)

Plate XXVI.

Feathers showing details of pattern-markings.

Fig. 1. Chequered feather.

2. Dark Grizzled feather.

3. Grizzle-Chequer feather, adult plumage, as shown in dark wing-coverts
PI. XXIV. tig. 3.

° '

4. White Grizzled feather.
5. Light Mealy feather. (Note white, red, and blue in some barbs.)
6. Dark Mealy feather. (Note absence of white.)



DR. R. T. LEIPER ON NEMATODE PARASITES.

EXHIBITIONS AND NOTICES.

April 4, 1911.

Dr. Henry "Woodward, F.E,.S., Yice-Presiclent,

in the Chair.

Sir E. Ray Lankester, K.C.B., F.R.S., F.Z.S., exhibited a

special Supplement of the ' Field ' newspaper dealing with the

British non-migratory Trout, and called attention to this new
medium for the publication of scientific observations requiring

illustrations.

Dr. R. T. Leiper, F.Z.S., gave a demonstration of Nematode
parasites obtained from animals in the Zoological Gardens during

the year ending Nov^ember 1910.

The collection contained a number of new forms, of which a

systematic account will be published later. Among the nioie

intei-esting of the known forms were Rictularia jdagiostoma

from a Palm-Oivet, a number of species of PolydelpMs from

various Pythons, DicheUonema horrida from the South American
Ostrich, and Dictyocaulus filaria from the lungs of Sheep.

It was noticed that whereas intestinal parasites were almost

wholly collected from animals that had not lived in the Gardens

for more than six months, those of which the normal habitat and

food were the internal tissues of the host occurred in animals

that had been confined in the Gardens for several years. Thus,

an undescribed Filaria was found in a Lemur after four j'ears',

and Filaria auslralis in a Wallaby after two and a half yeai's'

captivity.

In all these cases the number of parasites obtained was small,

and could have had little or no effect upon the health of the

host. There was a remarkable preponderance of female forms.

Fi'om these observations it appeared that the change of food

and general conditions obtaining in the Gardens were unfavourable

to the continued existence of the intestinal pai'asites an animal

may liarbonr on its admission. The number of cases of auto-

and re-infection during captivity was strikingly small, and boie

testimony to the cleanly surroundings in which the animals were
kept. In four cases only was there evidence of the occurrence

of accumulative infection in the Gardens :

—

1. A number of Giant Toads died from lung infection with

Rhahdias hvfonis.

2. The Wolves appeared to be heavily infected with Ascaris

canis.

3. A Sheep died from pneumonic condition resulting from
an intense infection with Dictyocaulus filaria.

4. The Tortoises had Oxjairiasis.

In all these cases repeated infection undoubtedly had followed
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from contamination of food and drink with faeces containing

eggs of the parasite. The infection could be eliminated by steam
sterilisation of the cages, or still more easily by changing the
species of animal living in the particular paddocks or cages, for

Helminthes were often peculiarly selective as regards their hosts,

and those flourishing in one animal sometimes found it impossible

to continue their life even in closely allied forms.

Mr. R. 1. PococK, F.R.S., F.L.S., F.Z.S., Superintendent of

the Gardens, exhibited the newly born young of the Masked
Palm-Civet (Paradoxiirus larvatus), which had been boi-n in the

Gardens from a pair from Szechuen, presented to the Society by
Ml'. Thurlow Lay, and remarked that, although the specimen had
died soon after birth, two other individuals composing the litter

were alive and likely to do well. This was the first occasion on
which the species had bred in the Gardens. The coloration of the

Text-fig. 147.

Inner aspect of abnormal left fore-leg of a newly boi'n Masked Palm-Civet

Faradoxuriis larvatus.

p, pad ; s, strip of naked skin ; c, claw.

young resembled in a general way that of the adult, but was of a

more genei-alised type, the black and white pattern of the head

being less emphasized and the general colour of the body greyer

with less yellow; the greater part of the tail and the lower portion

of the limbs were sooty grey, the throat, chest, axillae, belly, and

the inside of the thighs being white. Of special interest was the

presence of a pair of ill-defined dark stripes on the back and of

very indistinct traces of pattern on the sides of the body. The

Proc. ZooL. Soc— 1911, No. XLIV. U
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head, which had the eyes and ears closed, was shaped very much
like that of a wolf-pup. The tail was short-haired and tapering

and as long as the body from the fore part of the shoulders

backwards.

Special attention was drawn to a peculiar abnormality of the

left fore-leg (text-fig. 147). The humerus appeared to be of

normal length, but the lower arm was quite short, and there was
no distinct elbow-joint ; the paw, although freely articulated at

the wrist, was axially rotated outwards so that its plantar surface

looked inwards. It was furnished with a single large pad repre-

senting the large pad of the normal foot, and was armed with a

terminal claw, a thin strip of naked skin passing from the claw to

the pad.

[JVote added July 17 th, 1911.—The two specimens of the litter

that suiwived grew with great rapidity as compared with dogs and

cats, and almost equalled the size of their parents when tlu-ee

months old. Their eyes, however, opened, as in the former
animals, about the ninth day from birth.]

Land Tortoises in the Seychelles.

The Secretary read the following dispatch from the Governor
of the Seychelles, a copy of which had been kindly sent him by
the Secretary of State for the Colonies, for communication to the

Society.
Government House,

Seychelles,

1st June, 1910.

My Lord,
In view of enquiries made from time to time regarding

the conservation of the breed of land tortoises of the islands in

the Indian Ocean, I have the honour to append some notes

condensed from the entries in the stud-book of the herd at

Government House, Mahe. This book was opened by me soon

after my arrival here in 1904, and contains records of the annual
measurements of the specimens under my observation and of

their habits.

2. In June 1904 I found a herd of 42 adult land toi^toises, and
17 young ones hatched out in 1902 and 1903 ; these were dulj'^

marked, numbered and measured, and the particulais entered up
in a new stud-book. The bulk of the herd had been purchased
for the Government in 1892 from the late Mr. Nageon del'Estang
of Yal des Pres, a proprietor of ancient family in the district of

Anse Aux Pins, Mahe. The animals were then transferred to

Curieuse Island, the property of the Crown, and were brought
back to Government House in 1902.

3. In addition to this herd, there ai-e two large males : No. 1

.

" Gordon," presented by the late General Gordon (of Khartoum)
when he was stationed in Seychelles in 1881 after his transfer

from the Cape ; this is the largest land tortoise in Seychelles, and
measures over the sui-face of the carapace 4' 9|" and 4' 8". The
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plasti-on measures 3' 9" x 2' 9". This is undoubtedl}' Testudo
elephantAna according to Dr. Giinther's monograph. The next
largest, No. 2. " Spurs," was presented by Mr. Spurs, now of

Europa Island, a French possession in the Mozambique Channel

:

I am indebted for many of m}" most curious notes on the habits

of all varieties of sea turtles and land toi'toises to this gentleman,
who is an educated man trained in habits of observation and has
spent all his life among the islands of the Indian Ocean. The
present dimensions of " Spurs " are 4' 5" x 4' 4" on the carapace

and 3' 7" x 2' 5" on the plastron : he has grown slowly in breadth
since 1904 but not in length. This remarkably fine specimen (the

finest which Mr. Spurs has seen) is not of the elephantina variety,

and resembles the Testudo daudimi of Dr. Giinther's monograph.
These are probably the finest specimens living of their i-ace. My

recollection is that the Testudo elephantina which died at Colombo
in 1900, of a recorded age of 155 years, was of larger dimensions.

The large specimen at St. Helena was measured by Admiial Sir

J. Durnford in 1907 as 4' 6" " fore and aft," bvit it is not certain

whether this measurement included only the shell of the back.

4. The adult females, which are readily distinguishable in

shape, are smaller than the males. The largest specimen in the
collection (No. 5) reached its present dimensions— 3' 8" x 3' 10"

along the carapace and 2' 8" x 2' 1" along the plastron—in 1906,
and has not grown during the last three years. Several others

have rather smaller dimensions and have not grown since 1904.

The breeding season extends from January to April : the
females carry their eggs for about 10 weeks and lay them in holes

dug out by their hind legs and then covered over. The eggs in

each nest vary in number from 9 to 25 and are white, round, and
of the size of a lawn teruiis ball. There may be two nests made
annually by one female. Sea tui'tles lay a much greater number
of eggs, e. g., the green turtle 250 eggs at a time, and the hawks-
bill turtle 100 to 150.

5. The young hatch out in about 120 to 130 days and work
their own way out of the ground. At the Government House
"pare aux tortues" about half of the eggs are unfertile ; but in

some years of di^ought, very few young ones appear, being unable
(probably) to work their way up. They grow fast if well fed, and
at four years old measure 1' 6" to 1' 10" in length and breadth of

carapace. It is said that they attain full growth in 25 years. It

is a local custom to mark off a young one at any birth in the
family and to eat it at the child's wedding day. The meat is

palatable and the liver is held to be a delicacy.

6. The number of young ones secured from 1904 to 1909 was
168; they are liable to be destroyed by rats before their shells

harden. In a wild state at Aldabra practically all the young are

destroyed by florentins (cranes), rats, and wild cats.

7. Through the courtesy of Admiral Sir John Durnford and
Captain Dumas, R.N., six specimens from this herd have been
presented to various institutions, e. g., Groot Schnur, Pretoria, and
the Zoological Society of London.

44*
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8. Owing to the difficulty in providing food for the increasing

herd in the enclosures at Government House, I have drafted off

—

in March and May 1910—4 adult males and 18 adult females

and 27 young ones of the " recoltes " in 1903, 1904 and 1905 to

Long Island, a Crown property used as a quarantine station,

where they are placed under the charge of the Guardians and

where there is an ample supply of food.

9. " Gordon " shows likes and dislikes and is rather combative,

having successfully bitten some visitors who presumed on his

apparent lethargy, bvit generally the land tortoise shows little

intelligence.

10. There have been no deaths among the adults during six years

in the enclosures at Government House, but one male has been

killed by a fall at Long Island, where they have shown them-

selves to be capable of swimming. The remains of tortoises found

in the pits in the coral formation of islands in the Aldabi^a Group

points to the falling into pits as one of the principal causes of

death. They live apparently to an extreme old age—probably for

200 years. No plan will effectively prevent the final extinction of

these curious survivals in a wild state in their natural habitats.

The archives of Seychelles, Vol. i., published in 1909, are full of

references to their size and number in Mahe and Praslin, where

they were speedily destroyed by the early settlers. But their

future existence is guaranteed by the fact that they breed in

captivity and that several large herds besides that at Government

House are kept and well cared for. It is a guarantee for their

being taken care of that there is a sale for living specimens for

zoological collections.

11. The best book in English on the subject is a monograph

entitled " Gigantic Land Tortoises" by Dr. Giinther, published for

the British Museum about 1878. The names of the best known
varieties of the larger tortoises and tiu^tles are as follows :

—

Of Aldabra : Testudo elephantina.

Of Galapagos : Testudo nigra.

Of Greece : Testudo grcBca.

Box Tortoise of Madagascar : Pyxis arachnoides.

Box Tortoise of North America : Cistudo Carolina (Brer

tarapin).

Lettered Tortoise of North America : Emys sculpta.

Green Turtle : Chelone mydas. (The edible variety much
consumed in Seychelles.)

Loggerhead Turtle : Thalassochelys caretta. (I do not know
this species by sight.)

Hawksbill Turtle: Chelone imbi-icata. (The tortoise-shell

variety.)

I have, etc.,

Tre Right Honoueable (Signed) W. E. Davidson,
The Seceetaey of State finvprnnv
FOE THE Colonies.

ouveinui.
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A Bee-disease due to a Protozoal Parasite (Nosema apis).

Dr. H. B, Fantham, F.Z.S., and Miss Annie Porter, D.Sc,
exhibited some diseased bees and combs infected with a minute
pathogenic protozoal parasite, apparently the same as Nosema
apis found by Zander in diseased bees in Bavaria. Microscopic

px'eparations and drawings of the parasite, Nosema ajjis, were also

shown, as well as healthy bees and combs in contrast. The
material exhibited was obtained from Cambridgeshire and
Hertfordshire in March, 1911. Some of the infected combs
were brown in colour instead of the normal yellow (combs of the

same age being compared), while the infected bees suffered from
a sort of dry dysentery which rapidly pioved fatal.

The pathogenic agent of this dry dysentery, Nosema apis,

formed thousands of minute spores which fouled the hive, while

infection was probably spread to new hives by hungry, weakly
bees attempting to enter healthy hives. The spores, about 2 to

3 /J. by 4 to 6/u, were the resistant and cross-infective stages of the

Protozobn. The pai-asite Nosema ajois was closely allied to that

of pebrine, the silkworm disease due to Noseina homhycis.

The trophozoite and pansporoblast stages of the Nosema apis

had been observed in the gut-epithelium of the bee. Some spores

with polar filaments extruded had also been found. It was very

probable that the young, growing and multiplicative stages of the

parasite were capable of killing the bees before the formation of

spores had been attained, for dead bees were often found in which
only young stages of the pai-asite could be detected, occurring

especially in the chyle-stomach and intestine. Like N'. homhycis,

the bee-parasite was possibly capable of hei-editary infection, as

infected bee-lai'VJe and a dead infected queen had been found

and examined. Maassen had recently found infected drones in

Germany, but the infection in drones was stated to be limited to

the intestine.

That Nosema apis was fatal to bees and allied Hymenoptei'a
had been shown by the exhibitors by feeding healthy hive-bees,

mason-bees, and wasps with honey infected with Nosema spores
;

also by placing hive-bees dead of the disease among healthy hive-

and mason-bees and wasps, and by direct contamination of healthy

bees with infected fsecal matter. In each case the insects ex-

perimented upon succumbed to the efiects of Nosema apis.

In iSTature the method of infection is probably contaminative,

healthy bees becoming infected by swallowing the spores of the

parasite.

It shovild be noted that the virulence of the parasite appeai-ed

to vary in bees at difierent times of the year and in different

localities. Bad seasons are usually followed by increase of disease.

Some bees became chronics, forming reservoirs of spores and so

acting as parasite-carriers.

The only certain destructive agent of the Microsporldian

spores was fire, and all infected bees and hives, and any debris

therefrom should be most carefully burned.
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In the opinion of the exhibitors, the Microsporidian parasite,

Nosema apis, had been responsible for much of the bee-disease

recorded in this country since 1906, especially in 1906, 1907, and

1911. The exhibitors first noticed the parasite in 1906 iu

diseased bees obtained from the Isle of Wight ; its full significance

was grasped in 1907, but owing to the difficulty of obtaining

material the exhibitors' results were not published. As much
attention was now being directed to " bee-disease," the exhibitors

briefly recorded their observations. It was not asserted that

microsporidiosis was the only disease of bees current in Great

Britain at present, as Dr. Maiden had investigated a bacillary

infection in bees, the parasite being called Bacillus jJestiformis

apis. " Foul brood " also was a well-known and separate disease.

Microsporidiosis (due to Nosema apis) had probably been

introduced from the Continent into British apiaries.

Other parasites found in bees—chiefly in the gut—by the

exhibitors were various species of Gregai'ines, a, Flagellate

apparently belonging to the genus Critkidia, a new Amoeba
(Entamoeba ajns) very like Entamoeba coli of the human intestine,

a Spirochsete, and various Fungi.

PAPERS.

29. Contributions to the Anatomy and Systematic Arrange-

ment of the Cestoidea. By Frank E. Beddard, M.A.,

F.R.S., F.Z.S., Prosector to the Society.

[Received and Read April 4th, 1911.]

(Text-figures 148-159.)

I. On some Mammalian Cestoidea.

I propose to communicate to the Society from time to time

reports upon the species of Cestoidea which have been collected,

and are being at present collected, from animals which have

died in the Society's Gardens. The collection in my hands is the

result of neai'ly two years' examination of (necessarily) a great

number of animals, but does not contain as yet a very large

number of species, either of known forms or of those which

I believe to be undescribed. Tapeworms are by no means so

common as other parasitic worms, particularly I^ematodes, which

are most abundant among the animals in the Gardens. Of

the forms which I have identified as belonging to well-known

species, I propose at some date to give a complete list, which will

be useful, not only as indicating the species which are most

abundant in the captive animals, but as extending the i-ange of

hosts. At present I could hardly give a long enough list to
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warrant publication in the ' Proceedings.' The new forms,
however, T intend to describe, a few at a time, as soon as I

can give a sufficiently comprehensive account of their structure
to make such publication useful. The present communication
contains a fairly full anatomical account of three new species, of

Text-fig. 148.

Oochoristica sp., X 2.

two of which I have abundant examples for study. Of the third,

I have been able to study two specimens only. But I have
been fortunate enough to fill up most of the descriptions which
are chiefly requii-ed to detei-mine its systematic position with

accuracy.

On a Species of Oochoristica.

I refer a number of individuals from the Lesser Anteater,

Tamcmdim ietradactyla, to this genus, for reasons which will be

apparent in the course of the following account of this Tapeworm,
and which ai'e summed up at the end of the description in con-

sidering its affinities. I believe, however, that the present species

is to be regarded as a new one, though it undoubtedly comes very

near to Oochoristica loageneri, described by von Janicki from the

same Edentate four or five years since *. The reasons for this

* V. .Janicki, " Studien an Saiigetiercestodeii," Zeitschr. f. wiss. Zool. Ixxxi.

1906, p. 5.
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opinion will also be given later, after I have detailed the

characteristics of these worms.
As is the case with other species of Oochoristica, the scolex of

the present species is entirely unarmed and without rostellum.

I have studied this and other regions of the body not only by
inspection with a lens and the microscope of specimens in spirit

iriounted entire in Canada balsam, but also by means of transverse

and longitudinal sections. I find that the rostellum is not

represented by the smallest vestige that can be recognised. The
anterior end of the head or scolex is simply slightly and uni-

formly convex, the convexity representing a large cii'cle and, there-

foi'e, not to be desciibed as a papilla. The suckei's appeal- to stand

out rather fi'om the scolex, and are somewhat long in shape with

a narrow and slit-like orifice.

The general aspect of the scolex itself does not recall that of

such other membeis of the genus Oochoristica as have been

Text-fis. 149.

Scolex and a few anterior proglottides of Oochoristica sp.

figured, excepting in its tetragonal form in section. It is, more-
ovei', rather unlike that of other Tetracotylea. When viewed
superficially with a lens, or under a low power of the microscope,
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the scolex appeal's to be of an oval contour, passing thus grarlually

into a neck, wliich is at first narrow and later widens out. There
is nothing abnormal about the shape of such a scolex. A close

examination, however, shows that such a description would be

quite incorrect. For the scolex itself is in I'eality almost semi-

circular in outline, and its outlines are carried on on either side

by the neck of the worm, which is, to begin with, rather wider

even than the thickest part of the scolex. This is clearly to be

seen in text-fig. 149. It seems to be imbedded in the first seg-

ments of the stroljila, like an egg in an egg-cup. Thus the true

scolex is very shoit. The widening of tlie strobila, for a space of

some five or six pi'oglottides, suggests the commencing formation

of a " pseudoscolex," such as is further developed in, for example,

Thysanocephalum crisjnwi *.

The first steps in the formation of a pseudoscolex might well be

imagined to occur in some such way as is shown in the anterior

proglottides of the present species. There is, however, no fuither

indication of the formation of a pseudoscolex. The anterior pro-

glottides are precisely like those which follow, save in their

greater diameter. The figure also suggests that the scolex is

retractile within the first part of the strobila. In a sense this

is the case. Longitudinal sections through the scolex and tlie

commencing strobila show a bulging of the latter. There is a

plain demarcation between scolex and strobila, and not much
curving back of the anterior proglottides when thus viewed.

That the scolex itself may be extended to a gi-eater length is

possible enough. And yet in seven or eight examples which I

examined there was an identity of structure in this and other

particulars. It is to be noted, therefore, that this species,

unlike Oochoristica tetragonoce'phala, has no neck f, as, indeed,

was asserted of the latter by Diesing, but denied later by Liihe

and Janicki.

In examining the scolex mounted entire, aftei- clearing with oil

of cloves or in alcohol previous to mounting, the suckers are by
no means so conspicuous as in other Tapeworms. The slit-like

orifice can, indeed, be detected, but it is rather shiouded and dim.

The reason for this is appaient when the scolex is studied by
means of transverse sections, in which the relations to the head

are shown. It will be there seen that, except for the small

orifice of the sucker, that organ is not by any means entirely

external in situation ; the sucker is, in fact, covered by a thickish

layer of the ordinaiy parenchyma of the body. It is thus imbedded
in the head, and represents a still further pronounced sessile

condition of the sucker, which {inter alia) distinguishes the

Teti'acotylea from the Tetraphyllidia. At the same time, the

sucker retains its cup-like form, the two edges although in

* Cf. Benham in pt. iv. of 'A Treatise on Zoology,' ed. Sir E. Ray Lankester,

p. 121, lig. xvii. 2.

f Unless, indeed, the anterior bulging part of the body of the worm is the neck.

But as it shows transverse furrows (text-tig. 149) I do not think that this is the case.
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contact not uniting, thus leaving a slit-like orifice, which is dimly
seen when the scolex is viewed in its entirety.

The general aspect of the body is like that of other Tapeworms,
in that the anterior region is much narrower than the posterior

region, where the segments are in every way larger. In the
present worm this distinction is very marked, and the posterior

segments are rather more than oval in section, and approach
a cii'cular contour. At the same time, this region of the body is

much stronger and thicker in every way than the anterior region,

so that there is a tendency for this part to become bi-oken oflf.

There seems to be a rather sudden transition between the anterior
and the posterior regions. The posterior region of the body, in

fact, has quite the contour of an Earthworm, and entirely lacks the
flattened appeaiance of a typical Oestode. The cause of this

differentiation is doubtless to be sought in the swelling caused by
the dissemination of the ripe eggs through the medullary layer.

It is, in fact, in the posterior region that the uteri of the pro-

glottides have entirely disappeared, and ai-e replaced by eggs
scattered singly through the parenchyma of the middle layer of

the body.

This state of afiairs was, however, only to be noted as existing

in a marked fashion in the larger and, therefoi'e, presumably more
fully mature examples of the worms. Fresh specimens reached
about 60 mm. in length, though in none did the breadth of the
body exceed 2 mm. Indeed, 1-1 -5 was the prevalent diameter.
In smaller worms of 30-40 mm. length, the posterior pro-

glottides were by no means so swollen and remained comparatively
flat. So far as can be seen from an examination of the dozen or

so of specimens of this worm which I have in my possession, there

is no detaching of proglottides. In the first place, I always found
the terminal proglottid in its place, and to be distinguished from
the others by its oval posterior boundary interrupted by a large

orifice (apparently of the water vascular canals) highly suggestive

of a proctodoeal invagination.

Secondly, the posterior set of segments were not materially

difierent in their form from those preceding them. In those cases

where proglottides are shed singly, it is common for them to

assume an oval form at the end of the body, and at least to be
a good deal constricted at their junctions with each other. There
is, commonly, also a very considerable increase of length of the
individual proglottides, which favours an easy rupture of their

connection. In none of these features do the terminal proglottides

of this Oochoristica agree with those of the genera which con-
stantly shed their proglottides singly. Indeed, I have observed
that the five or six terminal proglottides are occasionally even
shorter than those which immediately lie in front of them. These
facts, coupled with the absence of a " neck " where new proglottides

are formed, incline one to the belief that the growth of a scolex

is limited, and that the whole posterior region dies and liberates

the eggs. But of this I have no direct evidence. The relative
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length and -breadth of the proglottides differ in different regions

of the body and in individuals. A small example (30 mm. in

length) mounted in two pieces in Canada balsam showed the

following characters of strobilisation. The diameter of the wider

posterior i-egion of the body was not more than three times that

of the narrowest part of the neck. I made out in all 167 strobila,

and thei'e were not, I am convinced, many more. The first 42

were ver-y short, being very much broader than long. After this

point the diameter of the worm became greater, and the segments,

therefore, larger ; they appeai-ed to be longer in proportion to

their breadth ; but the first 31 of the series were, I believe,

not so. From this point, however, to the end of the body the

length of the segments was proportionately a little greater. But
throughout the series the actual breadth was really considerably

greater than the length. In a second specimen, of which the

head end only was mounted, the state of strobilisation presented

quite a different appearance. The first 45 segments or so were
quite as in the lasb specimen ; but after this point the length

grew veiy rapidly in proportion to the bi-eadth, and in a few seg-

ments no measurements were needed to assist the eye in seeing

that the pi'oglottides were very much longer than broad. A care-

ful examination of these elongated segments showed that the

broader hind margin which overlapped the narrower anterior

section of the ensuing segment was regularly crumpled, showing
a series of regulai-ly arranged projections, and in the middle of the

segment these were repi'esented by alternate furrows and elevations.

This looks very much like the effect of a muscular pulling out

of a segment from end to end. But in any case this variability

in the proportions of individual proglottides shows that it is

a difficult matter to define Tapeworms very accvirately by the

proportions of length and breadth of the proglottides in different

regions. The instances given would appear to be those of pro-

glottides which had been unduly lengthened through pulling

longwise. But I have observed instances of the contrary. In some
proglottides from the middle of the body there was a marked
transverse wrinkling, a kind of division of the segment into

annuli, which shows from a different point of view how difficult

it is to rely upon the relative dimensions of proglottides as aids to

the definition of a species or of a genus, as the case may be. It

is cei'tainly quite unsafe in the case of this Oochoristica.

Before proceeding to the consideration of the internal organs,

there is one other external feature' that requires description,

namely, the orifices of the generative ducts. These are alternate,

but not regularly so. The openings are, however, as a rule, pre-

ponderatingly upon one side of the body. Thus in a portion of

one worm I found two pores consecutively upon one side of the

body. The next was on the opposite side ; the five following-

reverted to the fii'st state, and the last examined showed again an
alternation. In another specimen, from another worm, there was

one pore on oiie side, followed by three consecutive pores on the
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other side ; then came two on the opposite side to these, and then

two on the opposite side to the two last described. These instances

will be sulhcient to illiistiute the general facts. It is quite

possible that the proglottid which first shows these openings may
vary from individual to individual. In any case a careful

examination of a small individvial mounted in two pieces upon

a slide, and whose strobilisation has been already described above,

showed no generative ducts in front of proglottid 113 or so. It

Avill be remembered that this woi-ni had a limited number of

proglottides altogethei, there being not many, if any, more than

167. In this particulai- case it was not difficult to ascertain

accurately the point at which the ducts began. For, where

present, they were extremely conspicuous through staining, and

the cells composing the conjoined ducts foi'med a rather thick mass.

And I am, therefore, sure that they did not exist, except perhaps

in small rudiments, before the 113th proglottid. It was easy to

ascei'tain that the gonads themselves—at any i-ate, the ovaries

—existed anteiior to this segment. Furthermoi-e, these facts

are still further suppoited by the condition of a second specimen

which had been cut into longitudinal sections up to ahout the same
point of the body. Here, too, the generative ducts did not exist

much anteriorly to the 1 13th segment—if, indeed, at all anteriorly.

The actual pores were only clearly visible upon more mature pi-o-

glottides, and wei-e quite conspicuous round oiifices near to the

anterior border of the proglottid.

The excretory vessels would seem from the figures of Janicki

to be veiy characteristic of the genus Oochorisiica, for in the species

figui'ed by him thei'e are additional lateral vessels varying

according to the species. I have found the same thing in the

species of Oochoristica which I describe in the present paper.

The conditions, however, seem to vaiy somewhat in different

regions of the body. Anteriorly there are eight, longitudinally

running, which in the very anterior and therefore very thin

segments are almost in the same plane, and therefore can be seen

in a single longitudinal section. Further back the eight tubes are

differently arranged. There are two nearer to the middle line

and dorsal, according to Janicki*, and two ventral more widely

separated. The two lateral tubes on each side ai-e less mai-kedly

dorsal and ventral respectively. In posterior segments I could

see only six longitudinal vessels, as is represented in text-

figu.re 150, of which the four median wei'e placed alternately

with regard to each other, and not as in earlier segments.

The gonads are visible in sections rather early in the body.

I found them without any trouble in the rather wider segments

which follow immediately upon the anterior sixty or so segments

which form the anterior section of the chain of proglottides.

A somewhat leaf-shaped mass of cells, the apex directed posteriorly,

and which i-epresents presumably the yolk-gland as well as the

* Loc cit.
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ovaries, reaches from near to the anterior boundarj^ of the pro-

glottid to beyond the middle of a segment. The testes occupy

a restricted area in the posterior region of the segment, and
I observed in these young proglottides something like 20 or 30 of

them. They are not in contact with the ov^aries, but, like them,

Text- fig. 150.

t.

t.

Transverse section of a posterior segment of Oochoristica sp., showing

scattered erabrj'os embedded in general parenchyma.

e. Embryo, t. Longitudinal trunks of water-vessels.

are median in position. I occasionally observed also 2 or 3 testes

on one side of the ovary. Further back, when the genital ducts

first appear, the testes still form a mass which is chiefly postei"ior
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to the ovary, but which has also to some extent grown round the

sides and lies laterally of the ovary.

Examining, as an entire object stained and preserved in balsam,

some segments at about the same stage of development as

those last referred to, it will be noticed that the small and
numerous testes occupy in their extension from side to side of

each proglottid about half of each proglottid. The lateral areas

not invaded by the testes are together about equal in diameter

to the middle region where the testes lie. The testes do not

reach as far as the lateral excretor}^ vessels, and naturally, there-

fore, not to the nerve-cord.

In the mature proglottides the generative organs have been

studied by me chiefly by means of transverse sections. The
ovai-ies may be said to be double and lie anteriorly ; the}' occupy

a good deal of the available space in the medullary region, and
are by no means confined to the middle of the proglottid. The
yolk-gland is single and lies behind the ovai'ies. The shell-gland

lies medianly in the segment on the opposite side from the ovaries.

I could find no reeeptaculum seminis, and the nari^ow vagina runs

a straight course for some way before its external opening.

The testes in the mature segments occupy the posterior region

of each proglottid ; but they also extend forward on either side up
to the level of the anterior border of the yolk-gland, and even

a little beyond, so that in transverse section some ovarian tissue

is occasionally seen in the same field with one or more testes. In
transverse sections, the male gonads are seen to occupy pretty

nearly the whole of the medullary layer of the worm, and are

frequently in contact with each other. In segments of individuals

which have apparently been stretched during life the testes were
in a single row onlj^ dorsoventrally, or, at most, arranged here and
there in the form of a " W," one testis being slightly dorsal of

another. In such proglottides I never counted more than ten

testes in a single row. On the other hand, in proglottides that

were rather contracted than extended, the testes were frequently

for a considerable extent of the proglottid in two rows, one above

the other. In such cases as many as fourteen or even fifteen

testes could be seen in one transverse section. The testes are of

fair size, and in proglottides which are depressed occupy the

whole of the medulla from above downwards. In the other case

mentioned above, the medulla accommodated two testes one above
the other, and not much room was left unoccupied by these bodies.

In fully mature segments the testes are all of approximately the

same size, and there must be some fifty or so in a single proglottid.

'It is easy to trace a thin membrane surrounding each testis, and
completely shutting it off from the parenchymatous tissue of the

medulla from neighbouiing testes. This is the state of aflairs

that we find in fully mature segments, in which, however, there is

as yet no scattering of the eggs in the parenchyma, such as occurs in

the terminal segments of the body. In a young specimen mounted
entire, the testes were quite plain in certain anterior segments of
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the body, wherein the genital ducts had not attained their full

development. In siich a segment the testes are seen to be

distinctly more numerous than in such segments as have just

been described, a transverse section would show fully twenty

testes in a given plane (in the I'egion of the proglottid where
they ai^e most abundant). At the same time, these gonads

are much smaller. I have sections of proglottides which show an
intermediate state of affairs, and in which the posterior testes are

large and appar-ently full-grown, while anteidoily the testes ai-e

very small and quite similar to those of immatui'e or only in-

completely mature segments. These immature testes had no
membrane that I could detect. It appears to me that the advance

in growth of these gonads is achieved by the inclusion within a

common membrane of areas of testicular growth which have

separately originated and which in the very youngest stages can

be seen to consist of a single cell only. It will be observed that

the disposition of the testes of this species is quite like that of

some other forms belonging to this genus as described by
Janicki *.

Several fortunate sections have enabled me to see very clearly

the ari'angement of the vas deferens and its mode of tei"mination.

This tube is loosely coiled not far from its entry into the cirrus

sac. Befoi'e it enters the latter it passes in a straight course and
enters at the very extremity of the sac. It is noteworthy that

this duct is quite double the width of the vagina at its opening

into the genital cloaca and for some distance behind this point.

The vas deferens when it enters the cirrus sac at once swells out

into a small vesicvila seminalis, which thus lies within the ciri'vxs

sac instead of outside as in most cases. The vesicula does not

by any means fill even the end of the cirrus sac in which it lies.

Immediately after this the duct narrows again, and again imme-
diately swells out into a smaller dilatation. After this comes the

narrow cirrus itself. The walls of the cirrus sac are loose and
muscular.

Liihe, the founder of this genus, in some notes t upon the

anatomy of species of Oochoristica from Lizai-ds (for example,
TcBnia Uiherculaia of Rudolphi), remarks that the development of

the uterus must be extraoidinarily rapid, as so often no intei'-

mediate stages are obvious between a fully developed ovary and
the scattering of the mature eggs in the pai-enchyma. I quite

agree with Liihe, for the reason that the uterus is not always to

be found and is at least by no means so characteristic of this

particular Tapeworm as it is of many others. There are, how-
ever, stages to be observed. I have never seen more than a small

elongated sac lying near to either the ventral or the dorsal side of

the segment. In longitudinal sections this sac shows a tubular
form, and is, indeed, so narrow a tube that on first observing it I

mistook it for one of the excretory vessels, and imagined that the

* Zeitschi-. f. wiss. Zool. Ixxxi. 1906.

t " Oochoristica iiov, gen. Tseniadarum." Zool. Aiiz. xxi. 1898, p. 65U.
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gonads were passed to the exterior through those tubes. However,

the uterus is actually present in this form.

From the above account of the external characters and internal

anatomy of this worm we maj' deduce the following brief

resume :
—

Length 80-60 mm., diameter 1 mm.-2 tnm. Posterior region of

the body 'markedly differentiated in fully adtdt examples by its

great thickness, but anterior end not so thin as in many forms.

Terminal segment with deep slit-like depression always ptreseivt.

Scolex tmarmed with rudimentary rostellum. Suckers unanned
a/)id sunk within the head, which is tetragonal in section. No neck,

segmentation beginning at once ; the anterior five or six proglottides

wider than scolex and seeming to form a hood into which it can be

jxirtly retracted. Proglottides variable in proportions of length to

breadth. In many examples all of them, save the last fevi, broader

than long. In others some of anterior segments longer than broad.

Dorsal and ventral excretory canals not parallel, the tv)o dorsal

being nearer together than the tioo ventral ; in addition to these, two

lateral narrower canals on each side. Cortical layer as thick as

medullary. Genital pores alternate irregularly, the preponderance

being on one side, nea,r to anterior border of proglottid,. Testes

numerous, posterior to and at the sides of ovary. Ovaries in

anterior part ofproglottid commencing shortly after anterior border.

Genital ducts pass between dorsal and ventral water tubes. Vas

deferens coiled; no obvious seminal receptacle or seminal vesicle.

Uterus sac-like, with branches ; ultimately disappearing, the eggs

being imbedded singly in the pai-enchyma. Occasionally traces of

uterus inform of sacs containing two or three ova 2)ersist.

Hab. Small intestine of Tamandua tetradactyla.

We may now consider the systematic position of this Cestoid.

The lateral position of the genital pores, the unarmed scolex, the

four suckers without appendages or hooks, the anterior position

of the cirrus pouch, the absence of more than a suggestion of a

pseudoscolex, show that this worm is to be referred to one of the

three families Anoplocephalidae, Hymenolepididse, or Tseniadse,

of Ransom's systematic table * (which is with slight differences

the same as that of Fuhrmann t). From many of the numerous

genera contained in the first two of these families and the very

few genera of the last, the present worm is to be differentiated

by the following assemblage of characters :—scolex unarmed, no

neck
;
genital organs one set to each proglottid, with irregular

pores ; testes numerous, posterior in position ; uterus disappears
;

eggs imbedded singly in parenchyma.

The chai-acters of the worm rather suggest the Anoplocephalidse,

particularly, of course, the unarmed scolex and the absence of a
" neck." But there is no genus in this family to which it can be

referred. The nearest is Linstowia, in which the genital pores

are alternate, the eggs are imbedded singly, and the cortical layer

* Bull. U.S. Nat. Mils. no. 69, 1910.

t Zool. Jalii-b. extra vol. x. 1908.
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of the body is thick. But in Linstowia the testes extend through-
ont the proglottid, the genital ducts pass ventrad of the excretory
vessels, and there are other differences. Of the Hymenolepida?
the following genera only have an unarmed seolex and a single set

of generative organs with alternate pores, viz., Catenotcenia, Oocho-

ristica, Rhahdometra, Anonchotcenia, Metroliasthes, and Neinato-
tcenda. Nematokenia may be set aside as only showing strobi-

lisation posteriorly. In Anonchotcenia the testes are anterior

and the eggs finally pass into a paruterine organ. In Rhahdometra
and Metroliasthes the testes are posterior and at the sides of the

ovary, and the genital canals pass between the exci-etory vessels

as in the species which forms the subject of the present com-
munication ; but in those genera, as in Anonchotcenia , there is a

paruterine organ into which the eggs finally pass. There remain,
therefore, by this process of exclusion only Catenotcenia and
Oochoristica. The former genus must be eliminated, since the
genital ducts pass dorsad of both excretory tubes* and the uterus

is persistent. The present species is therefore to be referred to a

new genus or is to be included in Oochoristica. More recent
information about this latter genus than was available to Ransom
when he drew up his table shows—what is, indeed, also apparent
from that table—that the worm with which I have occupied my-
self is an Oochoristica and does not need a new genus for its

reception. Ransom's definition is :
" Seolex unarmed, without

^
i-ostellum. Single set of i-eproductive organs in each segment.
Genital pores irregularly alternate. Testicles numerous, sur-

rounding female glands posteriorly and on the sides. Vas
deferens coiled ; seminal vesicle absent. Uterus breaks down
early and eggs become enclosed singly in egg capsules." I shall

now deal with the question of the species to which these worms
should be refen-ed.

So far as I am aware, only two Tapeworms have been described
from the gut of Tamandua tetradactyla. The first of these is Taenia
tetragonocephcda of Bremser, described by Diesing f, and later, as

well as more fully, by Liihe +, whose description disagrees in

several particulars with that of Diesing. The most important
external disagreement concerns the seolex, which is represented

by Diesing as having no neck, while Liihe finds a neck 2 mm. long.

This is obviously a matter of some importance ; and I am inclined

therefore to regard the Tapeworm described here by myself as

not identical with T. tetragonocephala for that reason alone. With
the general anatomical description added by Liihe to Diesing's
account the worms studied by myself fully agree, and are clearly

of the same genus which Janicki § more recently has shown to

be Oochoristiccc. Janicki's memoir contains also additional facts

* This point is not referred to b)- Ransom in his definition of Oochoristica

;

I have not accidentally omitted it.

t Denkschr. k. Akad. Wien, xii. 1856.
+ Arch. f. Naturg. 1895, p. 199.

§ Zeitschr. f. wiss. Zool. Ixxxi. 1906, p. 524. See also Zschokke, " Das genus
Oochoristica," ib. vol. Ixxxiii.

Proc. Zool. Soc—1911, No. XLY. 45
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upon the anatomy of 0. tetragonoceph,cda, which confirm my
opinion that the species examined by myself is not the same. In
particvilar, I i-efer to the much more complicated excretory vessels,

which are illustrated by a text-figure *.

The second species inhabiting the gut of Tamandua tetradactyla

is Oochoristica wageneri of Janicki, who had, however, only a

single not very well-preserved example to woi-k upon. Unfortun-

ately one very important point, as I think it, viz., the condition

of the neck, was not ascertained, and, as I vinderstand, could not

be ascertained by Janicki from the imperfection of his specimen.

There are some other points in which my specimens were not

identical with that described bj^ Janicki. He described i-ipe

proglottides as longer than unripe ones. But this is not always

the case in my specimens, since I have found quite early in the

strobila long segments. But the examination of other examples

might have led Janicki to alter this statement. For, as I have

myself shown, there is some variation in the form of the pro-

glottides in different regions of the bod}^ and in different examples.

I have noted in describing the excretory tubes certain differences

from the apparently regulaily ari"anged six tubes found in 0. wa-
generi ; but here, again, it is possible that the examination of more
material would have shown that these differences do not exist.

On the other hand, I am disposed to see differences in the uterus

in the t\Yo forms. Janicki describes that oi-gan in 0. wageneri

as an irregular sac lying anteriorly in the segment and ex-

tending back as far as or beyond the ovaries, and gives a figure

showing this arrangement. The uterus in my examples was much
more irregular, and here and there, as I have described, wei-e

quite tubular portions of it.

Even in the very last segment of the body, which might be

supposed to be fully mature, the uterus had by no means quite

disappeared in all specimens, although the majority of the eggs

were strewn through the parenchyma, as Janicki states to be the

case in his species, and as is characteristic of the genus. In other

respects I can find no differences between the facts as I read

them and Janicki's descriptions. I do not, therefore, from a con-

sideration of all the facts, come to the conclusion that the present

species is certainly distinct from 0. wageneri, biat that equally

it is not certainly identical with it. Since we know that two
undoubtedly different species are found in the Edentate Tamand^m,
there is no cbpriori reason against the existence therein of a third

or even of more species of this genus. I prefer, therefore, in view

of these doubts, to give no name to the worm which is here

described.

Bertiella cercopitheci, sp. n.

An example of the Green Cercopitheque, Cercopithecus calli-

trichi(,s, which died in the Society's Gardens in February 1911,

contained two examples of a Tapeworm, which were found,

* Loc, cit. p. 535j fig, 5.
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contrary to what is more usual, in the colon and not attached

to the walls of that gut. It may be, therefoi'e, that the parasites

had been loosened from their attachment in the small intestine

and had drifted into the colon, of which portion of the ali-

mentaiy ti"act they are therefore not really iidaabitants. However,
both specimens were quite alive and exhibited writhing move-
ments, and it is possible therefore that they are really parasitic in

the colon. They were of about the same size, and shrunk con-

siderably on preservation in alcohol. One of the two specimens,

which I have preseived entire and regard as the type of the

species, measures in the alcoholic condition 150 mm. It is re-

markable foi- the extreme shortness and great width of the

segments, and agiees in this particular with species of the genus
Bertiella, of wliich other anatomical characteis pi'ove it to be

a member.
The anterior extremit}'- (as is shown in text-figure 151) is ver}-^

minute, and the body gradually Avidens up to a diameter of some
10 mm. Its general appearance is thus not precisely, although it

is genei'ally, like that of other species of this genus. Accompany-
ing the increase in width of the proglottides there is also an
increase in thickness, and the posterior end of the body is about
2-3 mm. thick. In addition to the two specimens of the worm
thei'e was a detached piece, possibly of one of these, of about an
inch in length. It appeai-s to me that, as in Bothriocephahis, for

example, the proglottides are not shed singly but in groups. The
head of the worm is black in parts, the arrangement of the pigment
being peculiar, as I shall describe shortly. This black-headed

condition suggested to me that we might be dealing here with

examples of P. van Beneden's Tcenia mela7iocephala *, a parasite

fi'om another species of African Monkey. The other chaiacters

given by van Beneden are in perfect hai-mony with this view of

the identity of the species, but, as Blanchard f has pointed out,

the characters given are really not enough to determine the genus

to which T(enia melanocephala belongs, let alone the species.

Nor does ni}^ discovery here recorded of a black-headed Tape-

worm found in an African Monkey, and clearly referable to the

genus Bertiella, in any way settle the point at issue. For, in the

first place. I have found in a species of Davainea (or, at any rate,

an allied genus) the same distribution of the pigment in the head
that will shortly be described in the species now under consider-

ation ; so that the mere presence of pigment in the head is clearly

no criterion of the identity of the worm. In the second place,

another species of Bertiella, viz. B. mxicfi^onata, also from a monkey,
has been described X iii which the head is likewise pigmented. It

will be shown later that my species is not Bertiella mucronata.

Moreover, there is no reason, owing to the defective description

of van Beneden, for the identification of B. melanocephala with

B. mucronata. Thus it is necessaiy, as I think, to ^\q ? new name

* M^m. sur les Vers intestinaux, Paris, 1859, p. 162.

t Mem. Soc. Zool. France, 1891, p. 186.

j Meyner, " Zwei neue Tsenien aus AfFen," Zeitschr. f. Naturw. 1895, p. 1.

45*
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to the present species, in spite of the fact that it may prove

ultimately to be identical with Bei-iiella melanocephala.

In any case, I shall be arlding some further facts to the general

anatomy of the genus b}' the following account of this form.

Text-fig. 151.

Sertiella cercopitJieei, nat. size.

A few of the posterior segments are shown more higlily magnified.

The head is rather narrower than the ensuing body, in which

the proglottides are evident from the very first, there being thus no

neck. In the two specimens which I have examined, the suckers

presented diflferent conditions. In one they were apparently
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absent altogether, beino- really retracted almost completely within
the head ; there were four little tags only protruding from the
anterior exti'emity. This scolex I have examined further by
transverse sections. The second worm showed only two cup-like
suckers, with their cavity diiected upward as in other species of
Bertiella. One of these is distinctly larger than the other, and

Text-fig. 152.

r ^ ''

Sertiella cercopitheci.

Transverse section through scolex.

S. Sucker. P. Pigment-sheath of the same.

I presume that the remaining two were completely retracted

within the head. In a series of very nearly accurately transverse

sections through the head of the first individual, the earliest

sections showed four equidistant grooves lined by a continviation

of the thick cuticle of the scolex, which expanded towards the
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middle of the interior of the «colex into oval chambers lined by
an equally thick cuticle. Fui'ther down the canals lost their con-

nection with the exterior and were T-«haped, with still a very

thick cuticular lining and no recognisable sucker structure. This

canal in each of the four quarters of the scolex continued for

some sections without any change, and then the suckers themselves

became plainly visible, being thus entirely retracted within the

scolex aiid removed from the extei'ioi-. The cavity of the suckers

is here triangular, with the sides closely pressed together. The
outlines of each suckei- ai-e sharply mai'ked oft' fi'om the sui--

I'ounding tissue of the scolex by a layer of black pigment granules,

which pigment is also found in the central portion of the scolex.

The lining cuticle of the suckers is much thinner than that which
covei's the scolex, and lines the canal of invagination leading to

the suckers. The outline of the scolex is here appi'oximately

circvilar.

The generative organs are visible in an immature condition

very early in the body, though I have not made an accurate deter-

mination of the exact segment in which they first occur. At first

I could find no trace of any testes, simply a. mass of geneiutive

blastema which occupies the position of the future ovaries,

vitelline gland, and shell-gland, fi'om which leads a solid rod hardly

narrower towards but not to the edge of the proglottid ; this latter

is, of course, the vagina, etc. This mass of tissue lies just anterior

to the transverse vessel, uniting the two ventral excretoiy vessels,

and is therefore some Avay from the posterior boundary of the

pi'oglottid. In transverse sections tlu'ough these very anteiior

and immature proglottides it is seen to lie upon the ventral side of

the ti'ansverse vessels and to cross it obliquely to the dorsal side,

whence it passes towards the edge of the proglottid to the dorsal

side of both dorsal excretoiy tube and nerve. This is the same
on both sides of the body, the generative organs being single and
alternate in this worm.

Only a segment or two further back than those just described

the testes become visible, though, of course, at first quite immature.
They form a row generally only one deep (when viewed in longi-

tudinal horizontal section) extending from the excretory tubes of

one side of the body to those of the other. I counted about fifty

small testes in such a row. Here and there the row is two deep.

1 could detect no trace of the vas deferens. The row of testes was
anterior to the I'udimentary female oi-gans. These latter are by
this time somewhat more developed. They still present, however,

a perfectly straight line, but reach very neai-ly to the edge of the

proglottid. There is, however, no extei-nal aperture. The fact

that the vagina is a tubular foi'mation is beginning to be evident,

and the shell-gland, with radiating cells, in which it ends is plain
;

the ovary and vitelline gland lie below it and thus not in the

same plane with the vagina.

The female oi'gans extend ovei- moi-e than a quai-ter, but not

quite a third, of the diameter of the proglottid. In still later

proglottides the uterus is for the first time quite visible and can
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Text-fig. 153.
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644 MR, p. E. BEDDARD ON

be traced foi' a considerable distance either way as a solid cord of

cells of a fibrous appearance, being more darkly stained than the

surrounding parenchyma. I could detect no lumen in this young
uterus. It runs straight along the ventral side of the row of

testes ; arrived near to the lateral vessels, it bends at right angles

Text-fiff. 154.
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Transverse section through immature segment of BertieUa cercopitheci.

D. Dorsal water-vessel. O. Ovary. T. Testes. XT. Uterus.

V. Ventral water-vessel.

and runs sti-aight dorsally to the inside of, and close to, the water-
vessels, crossing the vagina at right angles on its way. I could
not ascertain definitely the opening of the sperm-duct into the
cirrus sac which lay parallel with and dorsally to the vagina. Nor
could I see any branches running from the sperm-duct to the
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individual testes at any point. It is for this reason that I regard

the cord of cells as the beginning of the uterus and not as a sperm-

duct, which it undoubtedly suggests in its appearance and
position.

In matui-e segments, when both the vas deferens and the re-

ceptaculum seminis contain sperm, but when the uterus is still of

moderate dimensions only, the testes are seen to extend right

across the body, when there is room for them, up to the lateral

excretory vessels on either side. In transverse sections they are

seen to be not more than two or possibly thi'ee deep in the middle

region of the proglottides. They are rather moi-e doi'sal than

ventral in position and are above the uterus. In the lateral

regions of the segments they are more crowded and often rather

closely pressed together. I could not find that the testes existed

outside of the medullary region of the segments, a point which

I mention particulai'ly, since Meyner * met with testes (in

B. Gonferta) which had traversed gaps in the transverse mus-
culature and had taken up their position among the longitudinal

muscles.

The ovaries in the young proglottides are quite distinct and even

some way apart from each other, being joined by a thin bridge

which is the oviduct and which dilates in the middle into a round

sac marking the point of junction of the two oviducts. Even in

young stages the ovaries are divided into numerous digitiform

processes, which are not in the young stages thicker at their free

extremities. These processes radiate out from a common centre,

fanning out away from each ovary respectively. The ovaries are

ventral in position and radiate out towards the dorsal side of

the segment. In mature proglottides the ovaries are apparently

nearer together, that is, the connecting bridge is thiclfer and forms

a continuous junction of germinal tissue between them. The
processes of the ovary are now club-shaped, i. e. thicker at their

free ends. Their arrangement is otherwise the same, but tliey

are much more numerous. In such proglottides the two ovaries

together occupy about one-quarter of the breadth of the body.

They are massed towards the pore side of the proglottid. The
double character thus remains distinct and is more marked than

is figured by Meyner for his species Bertiella mucronata and

B. conferta.

The vitelline glands also exhibit a double character and are to

some extent a copy of the ovaries in their general form and rela-

tions to each other. Each gland in the mature proglottides lies

a little above and between the ovaries. The dorsal position of the

vitelline glands with regard to the ovaries is shown by the fact

that the latter, when fully developed, extend dorsally at their

lateral margins and thus come to encircle the vitelline glands

lying between them. Each vitelline gland is lobate, with numerous
oval lobes tending towards a club shape radiating out from a

* Loc. cit. p. 93.
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common centre, there being thus a likeness to the ovaries. The two
glands are likewise united by a bridge of tissue. Both the ovaries

and the vitelline glands are in close contact with the walls of the

receptaculum seminis. The shell-gland lies again rather doisally

to the vitelline glands ; but here the giowth of those glands

laterally causes the shell-gland to lie rather between than above
the vitelline glands. It is in close relation with the median end
of the receptaculum seminis, which does not extend beyond it.

The sperm-duct in the mature proglottides has a form apparently

like that of other species of Bertiella parasitic in Monkeys, and is

not to be distinguished, so far as I can see, from that of Bertiella

mucronata. The sperm-duct is of considerable width from the very

first, i. e. where it emerges from the cirrus sac. It is probable, how-
ever, that this region is really to be looked upon as representing

the vesicula seminalis of other Oestodes. A part of this dilated

sperm-duct lies actually within the cirrus sac as is depicted for

Bertiella polyoi^chis by v. Linstow. This portion, which is quite

short, is wider than the section which follows. The latter, however,
is also wide and lies in pretty regular coils of three alongside the

vagina as far as the commencement of the wide receptaculum
seminis. It is gorged with sperm and its walls are thin, but very

plainly recognisable by their dark staining. The coiling com-
mences directly after the emergence of the sperm-duct from the

cirrus sac, and we have therefoi-e here a coiled region of the

sperm-duct which cori-esponds to that chai'acteristic of many othei-

Tapeworms, but with the addition that it is the vesicula seminalis

part of the sperm-duct which is coiled.

The sperm-duct appeal's to come to abrupt conclusion at about

the commencement of the wide i-eceptaculum seminis. But in

favourable sections it may be traced further as a very slender

tube closely adherent to the ventral wall of the receptaculum.

In the posterior segments of the body, which are distended

with ova, the sperm-ducts do not degenerate ; on the contrary,

they are somewhat largei' than in the first mature segment. They
contain, moreovei-, more sperm, which has somewhat distended

them : the walls thus appear thinner. The ducts in this region

of the body lie quite as coiled as in the more anterior proglottides ;

it might be supposed that they would be straightened out by the

tension caused by the enclosed spermatozoa. Nor has the sperm-

duct in any way shifted from the normal position, lying, as it does,

alongside of, and in close contact with, the vagina, which has under-

gone in this legion of the body considerably greater alterations.

The same triple ari-angement of the coils is visible—that is to say,

in a given transverse section there are usually three tubes to be

seen, this being, of course, the expression of the coiling.

The vagina of this species is specialised into several regions, as

it is shown to be in B. mucronata and B. conferta in the figures

of Meyner. The proglottides, from an examination of which I

have compiled the following description, appear to be in much
the same stage of sexual development as those figured by
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Dr. Meyner*, for which reason, of courtse, I have selected them.
The terminal region nearest the external pore has a thick muscular
sheath and the lumen is narrow. This section widens abruptly

Text-fig. 155.

0.

RS.

|i-~..,..

V.

Transverse section througli mature segment of Bertiella cercopitheci.

Nerve-cord (only one of the three strands visible). O. Ovary. B8. Receptaculum

seminis. V. Ventral water-vessel. Va. Vagina, to the left of which is seen

the dilated and coiled sperm-duct.

* Loc. cit. pi. i. fig. 3, pi. ii. Hg. 9.
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into a thin- walled and much wider section, the muscular walls of

which are not more than, if so much as, half of the diameter of

those of the previous section. The ti'ansition is not regulai-, as

is figured by Meyner in the two species examined by him. The
diminution in thickness of the muscular layer, however, is

rather gi-adual at the orifice of the terminal part of the vagina

into the middle region.

This middle region of the vagina contained sperm in the

mature segments. It apparently ends abruptly on the median
side, but is really connected by a very narrow tube, not wider than

the sperm-duct, with the distal section of the vagina, which may
be termed the receptaculum seminis. This .section is twice the

width of the last, and into it opens the duct from the ovaries &c.,

which is about as wide as the intermediate passage connecting

the receptaculum and the vagina. The receptaculum seminis

thus begins and ends abruptly. It contains sperm, as does the

distal section of the vagina. At the orifice into the genital cloaca

the sperm-duct and the vagina lie obliquely with reference to each

other. The sperm-duct is anterior, but also dorsal to the vagina,

and a little further back is completely dorsal to it. In the veiy

posterior segments, which are otherwise filled with the distended

uterus, the vagina with its receptaculum seminis shows an alter-

ation. It has increased in size, owing to its being gorged with

sperm.

I presume, at any rate, that the granular, in places fibrous-

looking, contents of the vagina are sperm, though they have a

different appearance from, and stain differently to, the obvious

spermatozoa which fill the neighboiu'ing vesicula seminalis. In

the posterior proglottides the vagina shows no diflerentiation into

regions such as have just been described, excepting the proximal

muscular region near to the external pore. The rest forms a wide

uniform tube, and in longitudinal horizontal sections is seen to be

as wide as the proglottid is long or nearly so. In exceptional

cases even this amount of differentiation in the vagina is lost and
the wide tvxbe pushes itself as far as the external pore, crushing

the cirrus sac into a mere rudiment.

From the above detailed description of this Tapeworm there

may be absti'acted the following resume of its characters :

—

Length of about 150 mm., greatest breadth 10 mm,. Shape an
elongated cone, gradually diminishing to scolex. No neck, the

strobilisation commencing i'mmediatelij after scolex. Proglottides very

short and toide, not increasing posteriorly in length. Scolex with

four suckers looking ujnvards, completely retractile into head, with

black piigment. No armed rostellum. Dorsal and ventral excretory

tubes at first subequal, later the ventral very much the larger ; the

two tubes are superjyosed dorso-ventrally, ivith a transverse trunk

connecting the ttoo ventrals. Genital pores alternate, frequently

ivith regidarity. Generative ducts dorsal to toater-vessels and nerve.

Testes numerous, forming a layer two or three thick, reaching com-

pletely betiveen ivater-vessels, anterior and dorsal in position.

Cirrus feeble, no sperm-sac (vesicula seminalis). Sperm-ducts
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open to side and in front of vagina and pass back along ventral

margin of roivs of testes. In fidly mature segments sperm-ducts

increase in volume. Ovaries double, i^entral and posterior in posi-

tion, in front of transverse excretory vessel, formed of numerous
club-shaped masses radiating from common centre. Vagina
unu,sually wide, showing a marked receptaculum seminis in less

fidly mature jn'oglottides ; the loidth increases enormously in the

ftdly mature proglottides until it is nearly as loide as the proglottid

is long. Genital cloaca short. Uterus single, sac-like, ivithout

definite outgrowths, hut sometohat irregular inform, filling most of
the proglottid. The eggs without W-shaped apparatus, tvith a
thinner inner shell and a very wide and lax outer membrane.
Proglottides apparently not detached singly, but in groups-.-

Hab. Cercopithecus callitrichtis.

It is clear from this definition that the Tapeworm now under
consideration has been rightly referred by me to the genus
Bertiella. There is, I think, no other genus which shows the

same assemblage of characters as those which 1 have just set forth

in brief. It remains to be seen what position the species occupies

within the genus, of which we now know a good many different

species.

It seems that we may select the following characters as

distinctive of this species, which will be thus definable :

—

Bertiella cercopitheci, sp. n.

Length 150 mm. or more, breadth 10 mm. posteriorly, gradually
tapering to head. Scolex tvith black pigment scattered throughout
middle of scolex and forming a special layer round each sucker.

Suckers directed anteriorly, and completely retractile. JVo neck,

strohilisation commencing at once. Lateral 7ierve-corcl divided into

three, the middle one the largest. Lateral tvater-vessels sujjerjjosed

,

the dorsal much the smaller. Testes extending between ivaier-vessels,

forming a layer two or three deep and three or four ivide in middle
region of pti'oylottid, more numerous laterally. Vesicula seminalis

very long and coiled, extenditig into cirrus sac. Vagina divisible iiito

two well-marked regions and communicating by very narroiv interval

ivith tvide receptaculum seminis. Eggs ivithout pyriform ajjparatus.

Hab. Cercopithecus callitrichus, in colon (?).

Following the subdivision of the species of Bertiella by
Zschokke * into three groups, the present species evidently
belongs to the first group, to which Zschokke assigned Tmnia
mucronata and T. conferta of Meyner f. Bertia studeri and
B. satyri of Blanchard % are doubtfully admitted by Braun § into
the genus Bertiella as recognised by the better-known species fully

described by Meyner, for Blanchard does not describe the genital

* " Neue Studien an Cestoden aplacentalev Savigethiere," Zeitschr. wiss Zool
Ixv. 1897, p. 404.

t " Zwei neue Ttenien aus Affen," Zeitschr. f. Naturw. 1895, p. 1.

X M6ni. Soc. Zool. France, 1891, p. 186.

§ Bronn's Klassen u. Ordn. des Thierreich, iv. Abth. 1 b, p. 1712.
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organs, except in so far as to lemark upon their alternating pores

and upon the structure of the ova. Nor does he say anj'thing of

the pigmentation of the head, which is so marked a feature of mj'^

species and of the otherwise unrecognisable Tcenia melanocephala

of van Beneden *.

B. mucronata was described from an American Ape, Mycetes

niger, and I gather from Mej'ner's description that the Tapeworms
themselves were br-oughtfrom Paraguay, and thus real inhabitants

of the Monkey in question, which, therefore, had not been

infected in a menagerie. This species shows the same pigmenta-

tion of the head as mine, and its genei'al shape f is not very

different. Nevertheless, it appears to me that in the species

described in the present papei' the anterior end is more tapering,

and has a very small diameter for a longer stretch. Indeed, the

general outline of the worm described in the present paper is

more like Meyner's B. conferia +, which is, moreover, a parasite

of an Old World Monkey, Macacus radiatus, and therefore,

perhaps, more likely on a />r?oH grounds to be identical with mine.

I think, however, that B. coiiferta may be put out of covu't in this

comparison, for the reason that no mention is made of a black

pigmentation in the scolex, which is so clear a feature of my
species and of B. mucronatM. Nevertheless, B. covferta agrees

with my species and diffei'S from B. mucronata in that the vagina

enters the receptaculum suddenly, there being no gradual widening

as in B. mucronata, where the tubes are continuous. The suckers

are said, however, to be lateral in position, as in B. miicronata§.

This is one of the principal reasons which lead me to regard my
species as distinct. Of B. muo^onata Meyner writes :

—" Sind

nicht vollstandig nach vorn, sondern mehr zur Seite gerechtet."

In a series of transverse sections through B. cercopitheci, which I

have described above, it is very clear that the apertures of the

suckers are not lateral noi- slit along the retracted sucker, such as

is so obvious in the other species described in the present paper.

Nor does Meyner describe the remarkable pigment-sheath to

each sucker which characterises my species. Furthermore, it

appears that B. mucronata has a " neck "
; for Meyner writes

;|

:

—

" Schon etwa 0*9 mm. vom Skolexscheitel entfernt, also in einem
Stadium, wo der Korper noch keine Spur einer Gliederung

erkennen Ijisst, gruppiren sich," etc. Stiles, in reviewing ^ the

characteristics of this species, points out that B. mucronata is

also to be defined by the fact that the generative canal passes to

the exterior hettveen the nerve-cord on the one hand and the

two exci-etorj' vessels on the other. My sections of B. cercopitheci

show very plainly that the generative canal passes dorsally to

both nerve and lateral excretory vessels. This is particularly

* Mem. sur les Vers intestinaux, Paris, 1859.

t Lnc. cit. p]. i. fig. 1. + Loc. cit. pi. ii. fig. 8.

§ In otlier BertielJa (e. g. in Sluiter's B. plastica, see Centralbl. Bakt. xix. 1896,

p. 941) the snckers look upwards.

II
Loc. cit. p. 81. ^ Proc. U.S. Nat. Mus. 1896, p. 145.
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obvious in young proglottides, which are so slender that the
disposition of these structures can be seen in a single section.

A final point of systematic impoitance concerns the horn-like
processes of the innermost egg-shell, which are figured by Meyner
and stated by him to be always veiy obvious. I have been abso-

lutely unable to detect these structures, e\'en when using an oil

immersion-lens (yV in. Leitz). We must, therefore, agree that
this group of species of Bertiella is to be characterised, as the
two remaining groups into which Zschokke divides the genus, by
'' birnfbrmiger Apparat nicht constant." I am unable to compare
the species which I describe liere as Bertiella cercopitheci with two
species described by Gottheil * from Macacus cynomolgus and from
that species and Cebus capucimis, since they ai'e not sufficiently

diagnosed, and Stiles is of opinion that they are only doubtfully to

be referred to the genus Bertiella. Indeed, the position of the
genital pores is not refei^red to.

Another Monkey parasite with which my Tapeworm might be
compared is v. Linstow's Bertiella polyorchis'j h-om I/acactis cyno-
molgus. This is interesting, fi'om the point of view of the egg-

shells, and confirms what I have said above concerning the absence
of the horn-like processes in B. cercopitheci ; for it is hardly likely

that so experienced a, helminthologist as Dr. von Linstow would
have overlooked these structures weie they present, and his figure

of the eg^g of B. polyorchis does not show them. Furthermore,
the suckers look forward and a dilation of the spenii-duct within
the cirrus sac is figured. The species, however, diff"ers, as I

believe, from Bertiella cercopitheci by its less complicated vagina,

by the much greater number of testes which fill the middle of the
proglottid, and by the absence of any black pigmentation in the
head. At any rate, the latter point is not referred to.

Thysanosoma gambianum, sp. n.

I obtained from an example of the Gambian Pouched Rat,
Cricetomys gambiamcs, which died in June 1909, a considerable
number of Tapeworms which I regard as being of a new species

and belonging most probably to the family Anoplocephalidse. The
Rodent had been one year and ten months in the Society's

Gardens before its death, and it is, therefore, quite credible that
it was infected with these Cestodes when it arrived in London.
The material, as well as being abundant, was well preserved, and I
am therefore able to give a fairly comprehensive account of the
anatomy of the species, which presents certain new combinations
of characters.

The external characters alone appear to place this worm in
either the genus Anoplocephala or Zschokkeella. There are no
other genera in which the scolex is unanned, the genital pores
are unilateral and the neck is absent, and the segments until the

* Jouni. Comp. Med. & Surgeiy, 1887, vol. vii. The species are not named and
are referred to Tcenia.

t Arch. f. Naturg. Ixxi. 1905, p. 270.
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very end of the body are broader than long. Unilateral genital

pores occur only in these two genera among the subfamily or

family Anoplocephalid^e or Anoplocephalinfe. There are, however,
several genei'a among the lemaining Tetracotylea which possess

genital pores in sequence upon one side only. But the number
of genera is small and other external characters prevent a con-

fusion. Thus the Tapeworm which forms the subject of the
pi-esent section cannot be confused with Aploparaksis, Diorchis,

GryporJiynchus, Paruterina, Culcitella, Oligorchis, Lateriporus,

Dilepis, Davainea, Progenia, Idiogenes, Chapmannia^ Pro-
orchida, Monopylidmm, or CyclorcMda, since all of these have
a circle or more than one circle of hooks upon the rostellum.

There remains Hymenolepis, which is to be distinguished by

Text-fig. 156.

Thysannsoma gamhimnim, iiat. size.

To the right are a few segments move highly magnified to show genital papilla.

possessing a " neck," which the present species does not, and by

the limited series of testes in each proglottid. I am thus correct,

as I believe, in regarding this worm as a member of the Anoplo-
cephalida>. •

There are reasons both for and against refei'ring the Tape-
worm from the Gambian Pouched Rat to either of these genera

or to a new genus, into which I shall enter at length after

detailing its anatomy. This species is a large worm, measuring
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some 6 inches in length. A very marked characteristic is the

fact that the segments are wider than long throughout almost the

whole of the body. It is only at the extreme end that they
become longer. The segments overlap successively, so that it is

possible to detect the anterior margin of each segment. The
worm is not very stout, but flattened after the typical Tapeworm
fashion ; the most posterior segments alone being rather thicker

in a doi'so-ventral direction. The diameter of the body in the

middle is some 6 mm. There is no marked colour, thovigh, as will

be seen presently, there is some, internal pigmentation. The
general character of the segmentation suggests that the pro-

glottides are not shed.

This species like Anoplocephala has no " neck," as it is termed,

that is to say, there is no undifferentiated zone following the scolex,

Text-fig. 157.

Scolex of Thysanosoma gamhianwm.

where the limits of the proglottides are unrecognisable. The
definite proglottides are obvious from the very first. They are

at first rather narrower than they become posteriorly ; but the

diameter of the body very soon attains to its full dimensions.

Proc. ZooL. Soc—1911, No. XLYI. 46
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The cirrus of each segment is not visible, or at least not con-

spicuous, when the worm is viewed with a lens, in a protruded

condition. This is due to the small size of these organs, which

will be more fully described later. I have not found it possible

to difierentiate the venti-al from the dorsal surface. The scolex, as

already stated, is unarmed. I investigated this part of the worm

by the section method, and am therefore able to state positively

that there is no rostellum nor any trace of hooks. Nor do the

suckers show any hooks that I could detect. I am convinced

that they are absent altogether from the scolex of this worm. A
regular series of transverse sections across the " head " shows a

rostellar region above the region of the suckers, which is oblong

in section ; it contains no pit or depression of any kind that was

obvious to me. The suckers are the usual four and as usual

symmetrical. When the scolex is viewed in its entirety under a

low power of the microscope the suckers seem to face rather

upwards ; but they do not lie on the upper side of the head as in

some Tetracotylea. There is only a slight obliquity. The orifice

of the sucker in such a preparation is very plain and rounded.

There is no appearance of a slit-like orifice such as is described

in the present paper in Oocliorkticu, and certain details in the

minute structure of the suckei's in these two genera show corre-

sponding diflerences. I find in two series of tiansverse

sections of the suckers of the two Tapeworms, that in the present

species eleven or twelve sections displayed the entire sucker,

of which only five showed its cup-like orifice; in Oochoristica,

on the other hand, the entire sucker required seventeen sections

of equal thickness for its display, of which twelve or thirteen

showed the ob\'iously more slit-like orifice.

As in Oochoristica the orifice of the external integument is

much more limited than that of the sucker itself. The two coin-

cided for only the space of two sections, rather less than in

Oochoristica. This, however, I take to be simply a measure of the

state of contraction of the suckers. It is also important to notice

that the outer integument is grooved for a little space anteriorly

to the appearance of the sucker itself, which suggests a con-

firmation of a view already put forward, and that is the inde-

pendence of the suckei-s of the more specialised Tapeworms from

the bothria of the Dibothriata. It appears to be possible that

this grooving is the persistent trace of the bothrium, upon which

the sucker has been added as a subsequent development.

In series of transverse sections through the head there is

another feature of the suckers which deserves mention. It is

very clear from such sections that the growth of the suckei-

has taken place in a definite direction.

Although I am unable to give histological details, it is certainly

the fact that anteriorly the sucker is in organic connection with

the general tissues of the head. There is no break ; it begins

gradually with a recognisable condensation of tissue marked by

its deeper staining with carraine. On the other hand, at the
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posterior end of the sucker its tissues come to an abrupt end, and
I invariably found a shallow cavity between the sucker and the
medullary tissue of the head. This suggests that the original

position of the sucker is more apical and that it is directed

upwards—a state of aflairs which is actually seen to persist in

many species of Tetracotylea.

The orifices of the generative organs are, as already stated,

completely unilateral. I have examined pieces of the worm
mounted whole, and many series of sections, and find that in

every case there is a regular sequence of the apei'tures which lie

upon one side of the body *. These orifices are not conspicuous

on examination with a lens, as they are in many Tapeworms, and
for two reasons. In the first place, the orifices are actually small,

and inthe second place, I have neverobserved the cirrus to protrude.

Thus it is necessary to make a microscopical examination in order

to detect the genital pores. Apart from microscopic sections,

where, of course, it is easy to find the pores, I have only observed
them (that is, in pieces of the worm mounted entire) in the wider
posterior segments. Here they are seen to lie at just about the
middle of the proglottides. The orifices project slightly and are

quite circular.

The excretory system of this Tapeworm presents certain unusual
features. In transverse sections through some of the middle
segments of the body there are four longitudinal canals perfectly

obvious in the body and no more than four, unlike, for instance,

the genus Oochoristica, with which the present genus has some
characters in common. These four tubes are lateral in position,

and are all of them at about the same level. It is thus impossible

by position to distinguish the dorsal from the ventral excretory

canals. The two on each side are at a considerable distance apart.

The distance which separates the outer from the inner of the two
is about as great as that which separates the outer tube from the
nearest margin of the body. The tubes can, however, be dif-

ferentiated by their size. The outermost of the two excretory

canals is not more than one-third of the diameter of the inner-

most tube. The form is not, however, so small that it can be
missed in transverse sections. In the very anterior segments I

have noticed a third lateral vessel on each side ; and in this region

of the body, moreover, the two main tubes have a greater incli-

nation respectively to the dorsal or ventral side. There is an
abundant plexus of vessels connected with these and traversing

the proglottides, but I am unable to give details. I think,

however, that I have seen numerous external pores.

The testes have a somewhat peculiar arrangement, which is

distinctive of this worm. The bulk of these very numerous
gonads lie upon that side of the body upon which the generative

* I cannot determine whether this is right or left with certainty, since in trans-

verse sections the gonads are not definitely dorsal or ventral in position, i. e. nearer
to one surface of the proglottid or the other, while the dorsal and ventral excretory
tuhes are parallel to each other and lie in the same plane with the nerve-cord.

46*
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pores are not situated. They are naturally in the medullary part

of the body, and in transverse sections are seen to occupy the

greater part of this, being neither dorsal nor ventral in position,

but simply central. They reach towards the margin of the

segment which is neai-est to them, far beyond the outermost of

the two excretory tubes of their side of the body—in fact, up to

the nerve-cord ; medianly they do not reach the median line of

the body, but extend beyond the innermost of the two excretory

tubes. They occupy perhaps, when seen in this view, one-fourth

of the entire breadth of a proglottid. They are not very close

together and are, at most, in two rows dorso-ventrally, there being

thirteen or fourteen to each row, and thus something like thirty

may be visible in a single section. In longitudinal sections seven

or eight of these double or partly single rows are seen, and they

may be observed to occupy the greater part of the segment.

There is also a second set of testes at the opposite margin of the

proglottid, very much fewer in number—perhaps four or five in a

transverse row, which lie on either side of the outer excretoiy

tube.

The ovary may be regarded as a paired structure, and the two

are partly separated by the yolk-gland, which lies between and
behind them. In transverse sections through the ovaries, before

the other parts of the female reproductive system have been

reached, each ovary is seen to be distinct from its fellow and to

lie on either side and below the larger of the two excretory tubes,

which, in such a section, is seen to be not median in position.

The excretory vessel is here only just below the cortical layer of

the proglottid, though actually in the medullary layer. The two
ovaries are not quite in contact below the vessel, or, at any rate,

they can be recognised as two distinct bodies of a bushy form not

unlike that which has been figured in other Tapeworms. "Within

a few sections from that which has served as the basis of the

above description the shell-gland is seen taking the place of part

of that ovary which lies median of, i. e. not to the pore side of,

the excretory vessel, and the oviduct leading from it to the ovary

of that side is conspicuous. In a section or so further on in the

series the yolk-gland appears ; although, as already said, this

gland divides the two ovaries, it does not lie symmetrically with

reference to the excretory tube. It lies almost entirely on the

median side of this tube but also below it, though it does not

extend at all on to the pore side of the excretory vessel. It

occupies nearly the whole of the space on the inner median side

of the excretory tube that, in previous sections, is occupied by the

ovary of that side. In the next proglottid to that whose ovaries

and associated glands have just been described, the ovary to the

outside reached nearer to the outermost and smaller of the two
latei-ally placed excretory tubes, but without arriving at it. In

this case it is important to notice that there was no accessory

group of testes lying between the ovary and the outermost of

the two excretory vessels such as occur in the proglottid first
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described, and whicb are referred to elsewhere in the description

of this species. Series of longitudinal (sagittal and horizontal)

sections brought out the position of the ovaries and their relation-

ship to adjacent glands still more clearly. Such sections also

showed that the gonads are quite in the middle of the proglottid,

i. e. dorso-ventrally. It should be remarked that the double
character of the ovary was not always so strongly marked, and
that it sometimes lay entirely upon the pore side of the more
median (and larger) excretory vessel. Pui'thermore, I have also

observed the yolk-gland to lie ufton the median side of the larger

excretory tube as well as upon the pore side. There is thvis some
variability.

It is, perhaps, noteworthy that the gonads of the pore side,

which consist of the ovary, yolk-gland, and the testes, together
occupy about the same space as the gonad and testes only, in this

case, of the opposite side of the proglottid. The female gonads, at

any rate, are visible very early in the body, within twenty seg-

ments, I dare say, of the head. Shortly after their commencement
the mass of tissue which is to form ovary, yolk-gland, and, as I

presume, ovidvict, vagina, &c., is seen very plainly to extend to-

wards the periphery of the proglottid between the two longitudinal

excretory vessels, a feature of systematic importance in this group
which it is necessai-y to note. In the sexually mature proglottides

the ovidvict runs straight from the ovary as a thin-walled delicate

tube not easy to see, which is sometimes wider, at least near to

its termination, in the ejaculatory apparatus, runs to near the
distal termination, and then suddenly nari-ows into a veiy fine

tube with thick, darkly-stained walls which, after a very short
course, again suddenly widens into a long sac which is as wide as

the cirrus sac and runs beside it and below in position. This
terminal reservoir is laxly surrounded by what appears to be an
adventitious sheath of muscular fibres, which have a circular

direction and thus appear cut across ; they are very obvious
through their deep staining. This layer of muscles was some-
times, but not always, observed to commence with the very thin
region of the vagina. The wide terminal region of the vagina
bends towards the cirrus sac and again becomes narrow, opening
in common with, the latter into the genital cloaca, which is very
short. This genital cloaca is quite distinct from an ingrowth of

the outer layer of the body which meets it and forms the actual

pore ; this has been described in considering the external
characters. The cirrus sac, as already implied, is neither wide nor
long. The cirrvis was never seen in a protruded condition, but
always lay a darkly staining rod within the pouch. The vas
deferens, directly it leaves the cirrus sac, is thrown into a large
and complicated coil, which reaches for a considerable distance
into the interior of the body. I think that it ends in a dilated

vesicula seminalis above the ovary
; there is, in any case, a dilated

pouch in this region full of sperm, which does not appear to have
anything to do with the female ducts.
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In sections through the posterior segment of the body, the ripe

eggs, with their sacs, are seen to occupy the whole of the available

space, that being, of course, the medullary region of the proglottid.

The segments are, in fact, stufted full of eggs, and, in accordance

with this, their dorso-venti'al diameter has somewhat inci'eased,

though not to so very great an extent as in some other Tapeworms,

for instance, in certain specimens of the Oochoristica desciibed in

the present paper. A closer examination of the eggs shows that

they are imbedded a few together in a dense and darkly staining

Text-%. 158.

Transverse section through proglottid of Thysa)iosoma gamhianum to show

numerous paruterine organs (e). t. Water-vessels.

mass of tissue, which closely invests them. These sacs appear to

me to be, without doubt, the equivalents of the paruterine organs

of many Cestoidea. They are not precisely sacs, in that there is

no central lumen occupied by the eggs ; they are rather concen-

trations of the medullary tissue i-ound a series of eggs. These
bodies are of approximately equal size and contain much the same
number of eggs or, rather, embryos. There is no question here

of a circle of paruterine organs surrounding a centrally placed
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uterus. The uterus has entirely vanished, and the paruterine

organs are imbedded in the tissues of the body.

Text-fiL'. 159.

\

Paruterine organs of Thysanosoma f/amhiamim move highlj' magnified.

S. Walls of paruterine sacs. O. P]mbryos.

80 much for the condition in tlie fully ripe proglottides. Earlier

in the body this formation of paruterine sacs is preceded by a

uterus which is not very conspicuous, and consists of not much
more than a transversely running tube extending nearly right

across the proglottid in which the eggs occur, but with which the

uterus never appears to be stufted. I could find no outgrowths

of this centrally placed uterus, and there was certainly nothing

in the nature of a reticular formation of its cavity. Gradually

the cavity of the uterus appeared, as it were, to dry up and the

eggs were found—to continue the simile—stranded in the tissue of

the body. At this time the formation of the paruterine sacs

became visible. Round each egg, or round two or three, as the case

might be, the tissue of the medullary region of the proglottid

became denser, this being shown by its darker staining. There

was thus a concentration of tissue round the ova. This concen-

tration of tissue had no relations that I could detect with the
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uterus. There was nothing like the formation of diverticula of

the latter walled by the condensed parenchyma.
The characters of this worm may be briefly summed up as

follows :

—

Scolex lonarmed, ivith no rosfellum, only a raised area. Strohila

cominencing without an intermediate neck. Proglottides much
wider than long, except at the very end of the body. Proglottides

very 7iumerous, the length of worm being some 6 inches with a
greatest diaoneter of 6 mm. Genital pores unilateral. Excretory

tubes four, parallel to each other. Cortical layer of body as thick

as medjxdlary. Testes chiefly massed upon the side of the body

furthestfrom the genital pore, very numerous, median in position.

In addition, a small number of similar testes on either side of the

outermost excretory vessel of the pore side of the proglottid. Vas

deferens with a large coil and a vesicula seminalis above ovary

;

cirrus sac not lo7ig. Genital cloaca small, loith circular muscles.

Ovaries doiMe, on either side of innermost of excretory tubes ofpore
side of segment. Yolk-gland on one side of same excreto7'y vessel

behind ovary. Shell-gland nearer to the middle of the body above

the yolk-gland. Seminal recejitacle, long and not m.uch swollen,

begins soon after the terminal chamber of the vagina. Uterus broad

and sac-like, occupying a great deal of the tniddle of the proglottid.

Many parihterine organs present in later stages.

The characters given in the above paragraph are not distinctive

of any known genus of Tetracotylea. And I am, indeed, disposed

to think that ultimately it will be necessary to form a separate

genus for this worm from the Gambian Pouched Rat. In the

meantime, however, I do not burden zoological nomenclature with

an additional name until the possibility of its distinctness becomes
more settled. Besides it is also possible that the existence of this

species removes a barrier between the two genera Thysanosoma
and Anoplocephala. Until I had become aware of the numerous
paruterine organs, I was disposed to refer the worm to Anojdo-

cephala, with which genus it obviously has many points in

common. But the existence of these characteristic paruterine

organs—and in such great numbers—is a reason for removing it

from Anoplocephala and uniting it with Thysanosoma. On the

other hand, the latter geniis has either double or single sets of

generative organs, and, correspondingly, either two pores upon each

proglottid or alternating pores, while the Tetracotylean described

in the foregoing pages has generative pores all upon one side.

Nevertheless, the double set of testes seems to be a last trace of an
originally completely double set of gonads and ducts, such as occurs

in some proglottides of other Thysanosomas. If the small set of

the testes existing in this species upon the pore side of the ovaries

were to disappear it would be, as I think, impossible to separate

this genus from Anoplocephala or Zschokkeella ; but the definition

of those genera would have to be enlarged in order to take in the

numerous paruterine organs, which is, after all, perhaps the chief

reason for referring this worm to the subfamily Thysanosominse
which is mainly thus characterised.
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30. On the Natural History o£ Whalebone Whales.

By J. A. MoRCH, (Christiania) *.

[Received March 3, 1911 : Read April 4, 1911.]

(Text-figures 160-163.)

No period in the annals of modern whaling exhibits such an
intense activity as that which has been developed during the

course of the last two years, after the pioneer expeditions of the

preceding years to antarctic, subantarctic, and other waters
in the Southern Hemisphere had demonstrated the wealth of

Cetacea which is to be found in some of these localities. The
rise in the price of oil to figures which, thi'ough shortage in the

crop of oil-seeds, have not been obtained for the last twenty-five

years, has had a further stimulating effect upon the development
of this pursuit in those southern waters.

The situation to-day, then, is that, after the short run of six

years, whaling in the Southern Hemisphere has attained a com-
mercial importance entirely overshadowing that of the industry

in our northern latitudes, which is now more than forty years old.

As an example, it may be mentioned that last season, from
the island of South Georgia alone, fourteen whaling steamers
brought 106,800 barrels of oil, which is more than the world's

total production of whale-oil three years ago !

Even during the latter part of the last century the attention

of Norwegian whalers was directed to these distant regions ; and
in 1893 two expeditions started from Norway to try their luck

in the chase of Seals and Right Whales in southern seas. One,
in the ' Antarctic,' proceeded to Australian waters, and the other,

in the ' Jason,' to the islands south-east of Cape Horn. The
pecuniary results were not encouraging, and further attempts
were given up for the time. Then came the Nordenskiold scientific

expedition in 1901, and Capt. 0. A. Larsen, in the 'Antarctic'

belonging to that expedition, had an opportunity of continuing
his observations made during his previous voyage in the ' Jason.'

Having satisfied himself of the seemingly limitless numbers of

whales in those waters, he succeeded, in 1904, in interesting parties

in Argentina in his plan for establishing a whaling-station on the
island of South Georgia ; and he began operations there about
the new year, 1905.

Meanwhile, in 1903, the Norwegian Storthing had passed a
law prohibiting whaling on the northern coasts of Norway, and
the now homeless whalers had to go in search of other fields for

their operations. In the spring of that year a comparatively small

vessel was fitted out as a floating factory and dispatched to

Spitzbergen as an experiment. This proved successful ; and in

the next summer a larger vessel proceeded to these waters,

* Communicated by S. F. Haemee, Sc.D., F.R.S., V.P.Z.S.
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with the same result. The floating factory, which was going to

play such an important part in the development of modern

whaling, became hereby an established fact; and in October 1905

this same vessel, together with two whahng steamers, was dis-

patched to the Falkland Islands and South Shetland. Upon the

vessel's successful return with a nearly full cargo of oil in June

1906 the ice was broken ; and now followed with intense activity

the fitting out of a number of floating factories, as also of build-

ings and appliances for the erection of land stations in various

localities in the Southei-n Hemisphere.

Text-fig. 160.

Floating factory and whaling steamer in harbour, Deception Island,

South Shetland ; with floating carcases of Humpbacks.

From the southern coasts of South America, South Shetland,

the Falkland Islands, South Georgia, the coasts of South Africa,

and Kerguelen Island, whaling is now being prosecuted with an

ever-increasing number of whaling steamers and with returns of

oil undreamt of only a few years ago.

The species which are principally hunted are the Humpback
Whale {2Iegaptera boops), the Blue Whale {Bcdcenoptera sibbaldii),

and the Finback Whale {B. muscidus) ; and, in one locality (the

Falkland Islands), the "Seihval" or Rudolphi's Whale (5. horealis),

which also occurs on the coast of Chili and the west coast of

South Africa without having been actually hunted there yet.
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The Sperm Whale {Physeter onacrocephcdus) and the Southern

Right Whale {Balcena austrcdis) are occasional visitors in some of

the localities ; the latter species having been observed nearly

every year trekking in schools along South Georgia and towards

the Patagonian coast. At South Shetland, Bottlenose Whales

{HyjJeroodon rostratus) have also been observed in small schools,

but have not been the objects of pursuit. The appearance of

this species near the coast in Bransfield Strait is interesting,

but as none were caught no observations could be made upon

what constitutes their food in this locality.

Humpbacks constitute the great bulk of the Whales caught in

most of the above-mentioned localities. The cow of this species

is supposed to go pregnant from ten to eleven months, and,

judging from their numbers there, must be the most prolific of

Whales. In February 1910 I observed at South Shetland two

Humpback foetuses about 2^ feet long which, if we accept the

supposition of the late Prof. G. Guldberg as to the growth of

Humpback fcetuses, should be about 2^ months old (impregnation,

therefore, about the first of November). At South Georgia,

I am informed, even at the commencement of the season. Hump-

backs with calves from about 12 feet long are met with, and

foetuses are also found here in their first months of development.

According to these observations, the indications are that the

Humpback Whales in these southern latitudes may be supposed

to give birth to their young at some time in September or

October, as against April and the neighbouring weeks in our

northern latitudes.

I may add that from the circumstance that in some of these

southern localities the Whales are only flensed and the carcases

left to be driven by wind and tide, it is unfortunately only by

the merest chance that observations upon the period of gestation

of the various species can be made. As, however, a more appro-

priate disposition of the huge masses of meat and bones may

be looked for in the future, opportunities should also present

themselves for acquiring enough material for examination in

this respect.

An interesting phenomenon is observed from South Georgia

relating to the Humpback Whales. At certain times all the

Humpbacks that are brought in have the belly nearly white ;
this

variety may then disappear and those caught for some time may

have the belly marbled ; schools with their bellies entirely dark

may then put in an appearance, succeeded by the first variety, and

so on. At South Shetland I also observed these several varieties

of the Humpback, although they did not there appear in distinct

schools, but mingled. The bulls were here in a decided majority,

and the individuals observed in February and March were mostly

young.
A locality which is attracting serious attention at present is

the western coast of South Africa. During the months May to

October especially, the Humpback Whales have been observed in
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great numbers and mostly ofi' the coast of Portuguese West
Africa. I think the question may reasonably be raised whether
we have not here the great bulk of the Humpbacks from the
South Georgia region on their annual migratory route ? In this

Text-fig. 161.

Humpback Whale (nostrils open).

locality, which is interesting in mOre than one respect, observa-

tions might probably be made upon fcetuses of Humpback Whales
in the later stages of their development. Large schools of

Rudolphi's Whales and Blue Whales haA'e also been observed
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along these coasts, feeding upon plankton, but the few Blue
Whales caught were all very lean.

The coast of Chili, from which whaling is at present being
prosecuted, also offers opportunities for interesting observations
upon the periods of gestation of various species of Whales, especi-

ally those of the Blue Whales and Rudolphi's Whales, which are

very little known.
From a consular report which has come to my notice, it appears

that great numbers of the Finback Whale congregate in the
waters along the Brazil coast between tSouth latitudes 12 and 18
every year during the period from May to November. Until
more definite information is obtained upon this subject, further
comment must, however, be reserved.

In the IS'orthern Hemisphere, modern whaling is at present

being prosecvited from the following localities:—Spitzbergen,

Iceland, the Faeroe Islands, Shetland, the Hebrides, the western
coast of Ireland, Newfoundland (one station also in Labrador),

British Columbia, Japan, and Korea, while preparations are also

being made for an eai-ly start in Alaska and in the Sea of Okhotsk
from Saghalien Island.

When the veteran Avhaler Svend Foyn had perfected his

harpoon-gun in the latter part of the sixties, and had commenced
operations in Varangerfiord on the Finmark coast, the Blue
Whales were his only objects of pursuit ; and, so long as the
hunting was carried on on a moderate scale, continued to be so for

a series of years. As, however, after the expiration of his patent
an increasing number of new companies entei"ed the field, the
other species of Whales—Finbacks, Humpbacks, and occasional

schools of Rudolphi's Whales—also became the objects of the chase.

Successively, however, the Blue Whales became scarcer and scarcer,

and the other species of Whales, especially the Finbacks, came
to play the principal part in the catches. The same order of

things has, as a rule, repeated itself also in most other whaling-
grounds in the North Atlantic.

As observations upon the breeding-season and the period of

gestation of the various species of Whales in our northern latitudes

can only be made during a limited part of the year, no exact
information may be said to exist bearing fuUy upon these ques-

tions. The results from the Finmark coast may very briefly be
summed up thus:—
The Blue Whales have often been observed in coition during

the summer ; the indications are that this act may take place also

at other times of the year. They have never been observed with
small calves in that locality, but occasionally with larger ones.

The period of gestation is supposed to last more than twelve
months, and it is believed that there is no fixed time of the year
when they give birth to their young ; this probably takes place

in American temperate waters*. Contents of the stomach of

* The Sulphur-bottom variety has occasionally been observed in Finmark waters.
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various Blue Whales have been observed by Prof. G. O. Sars to

consist chiefly of Boreophausia ineronis. The Blue Whales aie

remarkably free from parasites, this perhaps owing to the cir-

cumstance that their outer skin easily peels oft".

Finback Whales.—Impregnation is supposed to take place in

January-March, and the period of gestation to be about twelve

months. The length of the new-born calf is about 20 feet. Yeiy
3^oung calves are always seen together with full-grown individuals

in schools, older calves sometimes in schools by themselves. It is

supposed in the locality in question that among 50-60 Finback
cows 10-15 will have foetuses and a lesser number will be
accompanied by calves. Some cows give birth to their young
in those waters, some go westwards to other localities. It is

supposed that the cows do not become pregnant every year.

Text-fi?. 162.

Typical site of Epizoic Crustacea on the ventral surface of a Humpback Whale.

As the Finback \Miales in the North Atlantic feed on
plankton, caplin {Mallotus villosus),Rnd herrings, their distribution

at most times of the year depends on the appearance of these

various sorts of food. The whalers distinguish three varieties:
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the blackish, the grey, and the yellowish. The blackish forms
follow the schools of caplin and herrings. The time of ap-
pearance of the two other varieties seems to indicate that they
feed chiefly on plankton. Further information upon the
migratory route of these varieties would be interesting, and
observations on the subject might be made during the progress
of the herring fisheries. I may add that at South Shetland, in
February and March, 1910, I observed several Finback and Blue
Whales which were covered by a muddy, yellowish deposit
which could easily be scraped off. As I had not a microscope
with me, no infoi'mation upon the nature of this substance
covild be obtained. Pennella is, so far as I know, the only
parasite that has been found, and this only occasionally.

Text-fii;. 163.

Epizoic Crustacea {Cnromila diadema and Conchoderma avritinn)
from Humpback Whale.

Htmijihack Wholes.—During the early months of the year in-

dividuals of this species are met with on the Finmark coast going
west. They are at that time followed by large calves, are restless,

and appi'oach the shores. About April the cows are supposed to

give birth to their young in subtropical waters. Impregnation
is supposed to take place shortly afterwards. The Humpbacks
arrive again in the waters north of Finmark in summer;
and around Bear Island they are found in July feeding on
plankton {Boreophait^sia inermis, &c.) and caplin, and are then
seen with calves about 20 feet long. The foetuses found at

this time of the year are about 20 inches long. In September
they go east into the Barents Sea, but observations upon their

life during the last months of the year are wanting. They are
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supposed then to feed on caplin and to follow the schools of these

fishes near the " East Ice " and move westwards with them during

the winter. Those killed on the westward trek have been found

to have empty stomachs.

On account of the tough outer skins of the Humpback, parasites

can easily fasten themselves thereto, and this species is, as a matter

of fact, especially infested by various forms :— Goronula diadema,

Conchoderma auritum, and Paracyamus boopis. Pennella is rarely

found.

RudolpMs Whales (B. horealis) are very erratic in their

appearances. In 1884, for instance, only six were killed on the

Finmark coast; in 1885, 659. This is a typical plankton Whale,

and it appears on that coast only during the summer, feeding on

Calamis &c. The foetuses have a length of fi-om 3 to 4 feet in

June, from which it may be inferred that the cows give birth to

their young during the latter months of the year in localities

at present unknown.
In Shetland in 1906 I observed on a Rudolphi's Whale, which

had the front end of its lower jaw deformed, a colony of Concho-

derma auritum fastened thereto. This is the only instance of

parasites on this species that I know of.

Plankton being the only or principal subsistence for the Whales

in question, an exceedingly interesting problem is suggested :

—

What part do the great ocean currents play as highways and

feeding grounds for these Whales during their annual migratory

route ?

From investigations carried on by Pr-of. Nansen and his

assistants it has been proved that the cold polar water has a

beneficial efiect upon the vegetable life in the open sea. The

cold polar currents, by mixing with waters of a higher temperature,

create favourable conditions for the growth of plankton and

higher marine life.

From these investigations, then, we may infer that it is along

the border layers of the great polar currents where these meet

and intermingle with warmer currents or waters that, given a

sufficient actinity of light for the production of vegetable plankton,

we may expect to find the most favourable conditions for the

subsistence of the plankton Whales.

We know from our northern latitudes that the waters

along the northern coast of Iceland, Finmark, and along the

western coast of Spitzbergen have attracted and been able to

maintain for a long series of years a considerable or even a vei-y

great number of Whales.

On the contrary, -v^e have seen that in localities which are under

the principal influence of a cold polar current—for instance, the

coast of Newfoundland—the stock of Whales has in the course

of only a very limited number of years been seriously reduced,

although the number of whaling steamei^s employed would not

have been excessive had the same favourable conditions in the sea

prevailed as, for instance, along the northern coast of Iceland.
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The considerable number of Whales which were met with along

the coast of JSTewfoundland during the earlier years of hunting-

may probably have accumulated, slowly, during the course of time

by natural multiplication, i. e. the older ones have been followed

l)y their young and these also have come back to the same
locality. If the catches, then, had been proportional to the

approximate natural inci'ease, the industry might most probably

have been carried on to the same extent for a long time to come.

It niny be taken for granted that the great bulk of the Whales
which during the spring months migrate northwaixls through the

Atlantic take an easterly direction and spread in a fan-like

manner towards Iceland, the Faeroe Islands, Shetland, Spitzbergen,

and the northern coasts of Norway. Now the question is : Does
the western part of the Atlantic bordering upon Nova Scotia,

Cape Breton, and Newfoundland ofter them any inducement in the

form of sufficient food which they may be supposed to find at this

time of the year growing along the border of the Gulf-Stream in

various localities ? This may, I think, be answered in the negative
;

and I believe that we have here also circumstances which may
have contributed to the condition of thiiigs which has manifested

itself ofl' Newfoundland.
On the Murman Coast, also, there has been another instance

of a similar case. In the eighties, two whaling stations were
started here by the Russians, and under apparently favourable

auspices as to the number of Whales which were seen in this

locality. After a few seasons of successful hunting, however, the

Whales became scarcer and scarcer, so that at last their pursuit

had to be given up. This agrees also very well with our own
experience on the Finmark coast, where the whaling stations in

the eastei'u localities had to be moved westwards at a com-
paratively early date, as the Whales became scarcer in the colder

areas towards the Murman Coast.

If the statistics of the Whale fisheries in some of ou]' northern
localities are examined, it will strike an observer that the years of

good or poor returns generally run into periods of years of either

the one or the other kind. There may one year be foggy or

boisterous weather accounting for smaller catches, but these

obstructions do not genei-ally last in periods of years. It will take

a closer study of the hydrobiological conditions of larger areas

during the particular years to give a satisfactory explanation of

this phenomenon, and I am only here indicating its existence.

With the latter part of August, or the first part of September,
most of the Whales in our northern latitudes have left their

summer haunts. The migrator}^ routes of the Blue Whales a,nd

the Rudolphi's Whales between the seasons, and to some extent

also during these, may well be said to be shrouded in mystery.

The two American bomb-lances, which in the years 1888 and
1898 were found in Blue Whales on the coast of Finmark, do not
give us much clue as to the particular locality where they had
been fired into the animals.

Proc. Zool. Soc—1911, No. XLVII. 47
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Of tlie Finback Whales a considerable number must stay in our

home waters also between successive summer seasons, following

and feeding upon the shoals of caplin and herrings at various

localities and times of the year. But their numbers are not so

great as to account for the large schools which migrate to southei-n

latitudes. In the Mediterranean considerable numbers of Fin-

back Whales are seen, but further information from this locality

is lacking.

In addition to what has been mentioned above with regard to

the Humpback Whales, nothing is known about the migratory

route of those which visit the waters ofi" Newfoundland and
northwards. It would be of interest to know if they follow

the caplin in these localities, like the Humpbacks in the Barents

Sea.

In the month of May, Humpbacks are found oif the Azores,

Bermuda Islands, and occasionally the Antilles. In 1899 parts

of an Ameincan bomb-lance were found in a Humpback on the

Finmark coast.

The part played by the Gulf-Stream in the biology of Whales
in the North Atlantic is paralleled by the influence exerted by the

Antai'ctic current or great West Wind Drift in the South Sea.

The localities which have shown themselves to be rich whaling-

grounds, such as the coast of Chili, South Georgia, and the southern

coast of West Africa, are mider the influence of this current.

By the intermingling of the cold waters from this current with

watei's fi'om the adjacent warmer currents, conditions must be

created favourable for the production of the masses of plankton

which are sometimes seen in these localities. What part the

Humboldt current along the westei-n coast of South America and

the Benguela current along the western coast of South Africa

play as migratory routes and as feeding grounds during several

months of the year for those species of Whales which at the

present time are of the greatest commercial importance among
the Cetacea, must be left to future investigations to disclose.

The geographical positions of the various whaling grounds in

the Southern Hemisphere should oflTer special opportunities for

observations upon the migrations, breeding-season, food, and other

questions of biological and economical interest relating to these

Whales.



ON THE NEST OF A GREY STRUTHIDEA. 671

EXHIBITIONS AND NOTICES.

April 25, 1911.

Dr. S. F. Harmer, M.A., F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions to

the Society's Menagerie during the month of March 1911 :

—

The number of registered additions to the Society's Menagerie
during the month of March last was 270. Of these 73 were
acquired by presentation, 137 by purchase, 45 were received on
deposit, 8 in exchange, and 7 were born in the Gardens.

The number of departures during the same period, by deaths

and removals, was 158.

Amongst the additions special attention may be directed to :

—

2 Siamang Gibbons i^Symphalangus syndactyhis) $ $ , from
Sumatra, purchased on March 10th.

2 I^eumann's Yervet Cercopitheques (Cercopithecus centrcdis),

new to the Collection, from Lake Kivu, Central Africa, deposited

on March 23rd.

2 Ruffed Lemurs {Letnur varius) c? 2 » from Madagascar, pre-

sented by Frederick Burgoyne, Esq., F.Z.S., on March 15th.

2 Pumas [Felis concolor), from Pernambuco, presented by John
Sparks, Esq., F.Z.S., on March 11th.

1 Elephant-Seal [Macrorhiiius crozetensis), new to the Col-

lection, from the Crozet Islands, presented to The King's African

Collection by Dr. Louis Peringuey, F.Z.S., and deposited by
H.M. The King on March 23rd.

1 Gundlacli's Troupial {Quiscalus gundlachi), new to the

Collection, from the Greater Antilles, presented by the Countess

of Suffolk on March 2nd.

Mr. C. Tate Regan, M.A., F.Z.S., exhibited a series of lantern-

slides of scales of the Salmon {Sahno salar), and showed how the

life-history of the fish could be read from its scales.

Mr. D. Seth-Smith, F.Z.S., the Society's Curator of Birds,

exhibited :

—

(1) A nest (text-fig. 164, p. 672) of the Grey Struthidea or

Apostle Bird (Struthidea cinei'ea), composed entirely of mud, and

built on a branch in the Westei-n Aviary.

(2) Lantern-slides from photographs of the King Penguin
(Aptenodytes pennanti) and Black-footed Penguins {Spheniscus

demersus) showing the method of moulting.

(3) Lantern-slides of a number of wild Swainson's Lorikeets

(Trichoglossus novce-hollandice), from photographs kindly sent

by Mrs, Innes, of Mackay, North Queensland. These birds came
47*
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in large numbers to feed daily at a table, on syrup provided,

settling without fear upon the head, shoulders, and arms of the

lady who fed them.
Text-fig. 164.

Nest of the Grej^ Struthidea.

Some Mmntncdsfrom Uganda.

Dr. C. Ohristy, F.Z.S., exhibited specimens from a collection

of skins of antelopes, hyrax, monkey, cheetah, sei-val and serva-

line cat, &c., obtained in the Chagwe forests in the sovith-east of

the Uganda Protectorate, and made the following remarks :

—

" Perhaps the most interesting specimens in the collection

before you are those of Gephalophus weynsi. This red duiker

was first described by Mr. 0. Thomas, F.R.S., from two skins

from eastern Congo. Subseqviently a specimen was obtained by
Mr. L. M. Seth-Smith in the Budongo forest on the east of Lake
Albert. An imperfect skin in the National Collection, labelled

CephalopMis johnstoni, also obtained fi-om the Lake Albert region,

and described some time ago by Mr. Thomas, may possibly also

belong to this species.

" My own four specimens were shot in the Mabira foi-ests moi^e
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than 100 miles east of the Budonga, and with very little forest

intervening. The locality is a new one, and is probably the

easternmost limit of the species, which, after another gap of

150 miles of more or less open country still further east, gives

place to C&phalophus ignifer, the common red duiker of the East

African upland and rift-valley forests.

" The two species are closely allied. In both the body-hair is

short and close-laid, and the horns slope backward in a line Avith

the forehead. Amongst other characteristics C. iveynsi may be

distinguished by the hairs on the nape being reversed forward.
" These sleek, heavy, short-legged duikers are very pig-like in

gait and appearance, carrying the head low. They are found only

in dense forest, and, so far as my experience goes, never even feed

in the open, unlike the grey duiker so commonly to be met with

at forest-edges and often seen in the open. My two best heads of

C. weynsi measure 4| and 4| inches in length respectively.

"I may also draw your attention to the specimens of hyrax—

•

Procavia emini and P. dorsalis (?). Natui-alists do not seem to

quite realise that certain species of hyrax, the Dendrohyrax group,

are entirely arboreal, never living amongst rocks or holes in the

ground, but inhabiting the largest trees in dense troiDical forests

;

whilst other species are rock dassies, and though able to run up
and down the face of a perpendicular rock or even to play about

the neighbouring bushes, yet are in no sense arboreal. The
members of the Dendrohyrax group do not even live in hollow

trees as a rule, but upon the branches.
" On looking closely at the skins of these two animals, P. emini

and P. dorsalis (?), both killed in high trees, it is interesting to

observe that the long bristles amongst the fur, so numerous and

so conspicuous, especially on the hinder part of the body, in those

species which are not arboreal, are here obviously absent or

only to be found on the neck or shoulders. I find, as the result

of an examination of the skins in the British Museum, that this

distinctive peculiarity holds good for the two groups in almost

every instance, the arboi'eal Dendrohyrax group being almost

without them, while in the rock-inhabiting species they are very

conspicuously developed, mainly posteriorly.

" It seems probable that these long stiff hairs are tactile organs

and of very considerable use in dai-k burrows and holes amongst

the rocks ; whilst it is easy to see that they are of less utility

on the branches of trees, and in time, no doubt, would become
rudimentary or disappear altogether.

" The weii'd, nocturnal, ventriloquistic cries of both groups of

these animals are even more extraordinary than their powers of

climbing."

Dr. Christy also exhibited a loin-cloth taken in 1898 from the

dead body of a native in the Gando-Bornu district of Northern

Nigeria. In referring to it, he said :
—" When first I caught

sight of this ornamental piece of wearing apparel it seemed so

peculiar that I stopped to secure it under considerable difilculties.
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It is apparently made from the skin of a young Cohus cob ; but
the white of the belly part and the inner part of the hind legs

you will see are transversely striped with inch-wide stripes, some
two or three inches apart, of a reddish-brown colouring exactly

resembling that of the animal. These stripes are doubtless made
with some native pigment or dye ; but they are so placed and the

colour is so permanent, so iixed and difficult to remove by any
means, that serious doubts have been entertained, as Mr. Thomas
will tell you, as to whether they were artificial or natural

markings.
" It will be also noted that the white hair on the striped belly-

parts is curled and not unlike sheep's wool, but quite unlike any
known antelope. If this curling of the hair in this situation is

not natural, I can only suggest that it is produced by the heat

and chafing of the wearer's thighs."

Mr. Oldfield Thomas, in commenting upon Dr. Christy's exhibit,

stated that there was little doubt that the stripes and curly

appearance of the hair were artificial, but the fact that the dye,

whatever it was, so closely resembled the natviral coloui- of the

animal and appeared to be so " fixed," the possibility of the skin

belonging to some antelope hitheito quite unknown had been very

carefully considered at the Natural History Museum.

On a unique Pathological Condition in a Hare.

(Text-figure 165.)

Dr. William Nicoll, M.A., F.Z.S., exhibited some pre-

parations from a Common Hare {Lepus europceus), which showed
an interesting and unique pathological condition. The hare was
obtained by W. Raphael Muckley, Esq., and sent by him to the

British Museum, whence it was forwarded to the Lister Institute

of Preventive Medicine. The manner in which the hare died

was somewhat remarkable. It was observed by Mr. Muckley to

pitch violently out of a hedge on to the roadside where it lay

struggling, and it died about three hovirs later. To him the

symptoms seemed to point to poisoning. At the jjost mortem
examination the liver was found to be extensively invaded with

small whitish chalky deposits of various sizes, especially con-

spicuous on the posterior surface. There was also a considerable

amount of chronic inflammation around the liver, with adhesions

to the diaphragm. On section, the liver was friable and gritty.

The concretions were amoiphous and insoluble in acid. The bile-

ducts showed some fibrous thickening. On microscopic exam-
ination of a scraping from the liver, numei'ous ova of peculiar

structure were seen. They were fairly uniform in size, measuring
•057 X "033 mm. At first sight they bore a considerable resem-

blance to the eggs of Trichuris {Trichocephalus) or Trichosoma,

but on more careful inspection they presented one or two unusual

features. The colour was much lighter, being greyish instead of

brown. The shell consisted of two layers, the outer of which
was marked with pronounced radial stiiations ; the inner was
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constituted of fine concentrically-arranged lamellfe. The two
layers wei'e not in close apposition Ijut were separated by a

narrow, somewhat irregular space. The egg is thus provided

with a double shell. At each pole of the egg there was a small

circular aperture, piercing both layers of the shell. The external

surface of the shell presented a well-marked papillated appear-

ance, the papillae being irregularly rounded. Inside the shell

Text-fig. 165.

M.R., del.

Eggs of a Nematode worm from the liver of a Hare.

A. External surface of egg. B. Optical section of egg : two-celled stage.

C. Egg in four-celled stage with thickened inner wall: from vagina.

there was a thin, continuous membrane investing the egg. The
polar apertures were each closed by a plug of homogeneous
material which was sepai'ate and distinct from the membrane
investing the egg-cells. They completely filled the apertures but
did not bulge beyond them. The eggs were mostly in the two-
celled stage, but a number of them showed four cells.
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From the appearance of the eggs it is obvious that the lesions

were due to a Nematode worm of the Trichosoma group. Search

was accordingly made and a number of worms were obtained. In

every case, however, they were fragments lacking the anterior

and posterior extremities. The longest specimen measured

27 mm. It was a female, full of eggs, and it was very slender.

It was narrowest at the anterior end ("14 mm.), the breadth

increasing gradually towards the posterior end where it was
•23 mm. The cuticle was marked throvighout with fine annular

striations. The vagina was of considerable length but no genital

aperture was seen, so that it must have been far forward. In

the vagina a number of eggs were present, which were much
larger than those first seen. They measured •070--078 x "040-

*045 mm. The shell, too, was much thicker, the increase being

almost entirely due to a great thickening of the inner layer.

The polar apertures were somewhat reduced in size and the eggs

were for the most part in the four-celled stage.

The lesions in the liver showed much resemblance to those

seen in advanced stages of coccidiosis, a very common condition

in rabbits. For this reason they might readily be diagnosed as

such on cursory examination. This, so far as can be gathered, is

the first record of such an infection of the liver of hares or rabbits

by parasitic nematodes of this kind.

An analogovis condition has not infrequently been met Avith in

rats, and has been reported from Europe, India, and Australia.

No record has been made of its occurrence in this country.

Whether this parasite in the hare is the same as that in the

rat must remain doubtful, for the descriptions of the latter have

hitherto not paid much attention to the character of the eggs

beyond mentioning that they resembled those of Trichosoma.

An attempt is being made to hatch the eggs and to produce

infection in rabbits and rats, but the development is extremely

slow even at a constant temperature of 26° C.

In addition to the lesions in the liver the hare had a very

heavy infection of Trichost7^ongylus retortceformis in the intestine

and a slight intestinal infection with Coccidium cuniculi. The
intestine and the appendix, moreover, showed a large number of

small calcareous patches, but on examination nothing of a parasitic

nature could be detected in the patches. This was of interest

from the fact that I had already seen similar patches in the

caecum of a Variable Hare, sent me from the Society's Gardens.

The liver, unfortunately, was not submitted for examination.

That these patches might have something to do with the liver

condition was not impossible, for they might be considered as

degeneration following injury such as the passage of a worm
through the intestinal wall.

The hare, further, showed signs of recent parturition and there

was a septic condition of the uterus, and it must remain an open

question as to whether death was due to this or to the liver

disease.
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31. On Three New Trematodes from Reptiles.

By William Nicoll, M.A., D.Sc, M.B., F.Z.S.*

[Received December 29, 1910 : Read April 25, 1911.]

(Plates XXVII. & XXVIII.f)

The following notes were made on a collection handed over to

me by the Prosector of the Zoological Society. In no case was
the habitat noted, but from their affinities it may be presumed
that the specimens all came from the lungs, the mouth, or the

oesophagus. The specimens are intei'esting as forming an im-

portant addition to our knowledge of the large variety of forms
which inhabit the air-passages and anterior end of the alimentary

canal of reptiles and batrachians. To the taxonomy of this

particular group Odhner has recently (1910) made a valuable

contribution, which will be further refei^red to later.

The first species is from the Hog-nosed Snake {Heterodon

plati/rhimis), and I include it provisionally in the genus Lechri-

orchis Stafford, 1904. Like most of Stafford's genera, this genus
is insufficiently defined, although the fact that he includes in it

the well-described species L. {Renifer) elongatus Pratt, 1903, is

something to go upon. It is, therefore, necessary to amend
Stafford's definition somewhat, as follows.

Genus Lechriorchis Stafford, 1904.

Resembling Renifer Pratt, 1903, except in the following

particulars. The intestinal diverticula extend a short distance

beyond the testes ; the genital aper-ture is fvirther from the edge

of the body, midway between it and the pharynx ; there is a well-

developed vagina.

These constitute, as far as appears, the only difllerences between
the two genera.

Lechriorchis validus, sp. n. (Plate XXVII. figs. 1-5.)

This is a species of moderate size, measuring 3"6-7"4 mm. in

length by "9-1 '4 mm. in breadth. The smallest specimens had
just begun to produce ova, so that the minimum adult size is

probably about 3 mm. The body is elongated, the length being
4-5 times the breadth. The latter is comparatively uniform, but

the tail is distinctly pointed. The anterior end is more rounded,

while there is a tendency for a slight narrowing to occur about

or behind the ventral sucker. In young specimens the body is

flattened, but it becomes much thicker as the uterus increases in

size. In transverse section an adult specimen presents a strongly

convex dorsal surface and a flat or slightly convex ventral surface.

* From the Lister Institute of Preventive Medicine, London,

f For explanation of the Plates see p. 686.
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The cuticle is fairly thick, somewhat deciduous, and is studded

throughout its whole extent by stout salient spines. These are

regularly arranged, and become sparse towai-ds the posterior end.

The underlying musculatui'e has the usual formation.

In an average adult specimen of 6*5 mm. length the oral

sucker has a diameter of -45 mm. It is subterminal, globular,

and its aperture has a marked muscular rim. The thickness of

its wall is about "13 mm. In the same specimen the ventral

sucker measures '66 mm. It is also globular, slightly flattened,

and its wall is "18 mm. thick. The sucker ratio is, therefore,

very approximately 2:3. The diameter of the sucker relative to

the body-length diminishes as the animal increases in size.

Thus, in the smaller specimens the ventral sucker is -^ of the

body-length, while in the largest it is only -^j. The ventral

sucker is situated about ^ of the body-length from the anterior

end. In this respect, again, the young specimens difler from the

older ones in that they have the ventral sucker relatively further

back.

There is a very short prepharynx ; usually the pharynx is

contiguous with the oral sucker, and it measures •23x'17 mm.
The oesophagus is about | of the length of the phai-ynx, although

it is longer in young specimens. The intestinal bifurcation takes

place well in front of the ventral sucker. The intestinal diverticula

run almost parallel to the edges of the body. They bend in a

little just behind the ventral sucker, but they are pressed out

again by the testes. At their termination, just behind the

posterior testis, they usually turn in a little. Their ends are

abovit I of the body-length from the posterior end. They are

comparatively narrow tubes, and their wall is crinkled on the

inner side. The outer side is plain. They are lined by a layer

of low epithelium. The cesophagus has the usual cuticular lining.

Throughout their whole extent the diverticula are somewhat

ventral in position.

The excretory system is characteristic and agrees with Odhner's

supposition as to its form in the group to which this species belongs.

The vesicle consists of a fairly broad main stem, opening at the

tip of the tail and passing forwards to the shell-gland, where it

divides into two limbs. These diverge to form a Y, and each passes

over the edge of the ventral sucker and terminates halfway

between the sucker and the intestinal bifurcation. The main stem

is pressed close to the dorsal surface, but the limbs are not quite

so dorsal in position. They eventually come to lie close up to the

intestinal diverticula and separate these from the uterus and

cirrus-pouch respectively (PL XXVII. fig. 4). The main stem is

much compressed dorso-ventrally, but the limbs are round or com-

pressed ti'ansveisely. In addition to this central system, however,

numerous lateral twigs are given oft" from the stem and limbs.

These all radiate outwards towards the edges of the body, dividing

and subdividing and eventually forming an intricate anastomosis

(PL XXVII. fig. 3). The entire lateral fields of the body are thus

filled with a complex network of excretory tubes, and the amount
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of parenchymatous tissue is very much reckiced. This is more

particularly the case in the post-acetabular region. It gives rise

to a reticulated appearance, which is strikingly seen in young

specimens (PL XXVII. fig. 1). In older specimens it is obscured

by the growth of the uterus.

The genital glands ai-e difficult to distinguish in the adult, but

are easily seen in younger specimens. The testes lie not very far

behind the ventral sucker, near and internal to the ends of the
'

intestinal diverticula. They are obliquely situated, the left testis

being half its diameter in advance of the right, and they are

separated from each other by the uterus. In a young specimen,

the uterus being narrow, they lie quite close together, but they

are pressed further and further apart by the growth of the uterus.

They are flat, elongated oval bodies measuring at least -8 x "4 mm.
Their outer margin is plain, but their inner margin is indented

in one or more places, so that the outline is somewhat irregular.

At first they lie almost flat in the body, but the expansion of the

uterus pushes their inner border towards the dorsal surface so

that eventually they are considerably tilted.

The genital aperture is situated on the left side midway between

the phai-ynx and the edge of the body. It is always on the level

of the pharynx. The cirrus-pouch is of considerable length, and

is a conspicuous object. It is elongated, somewhat slender, and

extends to the middle of the ventral sucker. Its wall is remarkable

for the great development of the longitudinal muscular fibres,

which are stout and very prominent. The circular fibres are

much smaller. Within the pouch there is a more or less highly

convoluted vesicula seminalis. Usually it is simply bent double

(PI. XXVII. fig. 2), but frequently it is much more twisted. It

is small compai-ed with the size of the cirrus-pouch. It is not

much dilated, and it is connected with the pars prostatica by

a narrow duct. The pai's prostatica is of relatively great length.

It is an almost straight tube extending from a little in front of

the ventral sucker to the point where the cirrus-pouch crosses the

left intestinal diverticulum. It is uniform and fairly narrow.

Surrounding it are numerous prostatic cells which fill up the

greater part of the cirrus-pouch. The ductus ejaculatorius is

short and narrow, and the exsertile, unarmed cirrus is not very

long. The genital sinus is quite small.

The ovary is situated just behind the end of the cirrus-pouch,

over the right posterior quadrant of the ventral sucker. Half of

it lies beyond the sucker, and it frequently overlaps the adjacent

intestinal diverticulum. It is an almost globular body, somewhat

flattened dorso-ventrally, and is about half the size of the testes.

Behind and internal to it lies a compact shell-gland, with a short

ootype and a Laurer's canal, but no receptaculum seminis.

Laurer's canal is short and opens dorsally in the middle line,

about the level of the ovary. A small yolk resei-voir lies dorsal

to the shell-gland. The yolk-glands are of limited extent. They

are entirely lateral and lie close to the outer side of the intestinal

diverticula. On each side there are about half a dozen ill-defined
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groups of follicles, which extend from midway between the

intestinal bifurcation and the anteiior edge of the ventral sucker

to near the ends of the intestines. The initial part of the uterus

is practically empty. In section it can be made out with difficulty

as an extremely nari'ow tube, passing backwards from the shell-

gland. Behind the right testis it widens out to form a recep-

taculum seminis uterinum, consisting of about four or five small

dilatations. Further back a few ova appear, but the uterus

still remains somewhat narrow. When it has nearly reached the

posterior end of the body it turns abruptly on itself to form an

ascending limb. Almost immediately this begins to dilate, and

it has only proceeded a short distance before it almost completely

fills the interior of the body. It passes forward, over and between

the testes, crosses the venti'al sucker, and terminates in a straight,

thick-walled vagina, which is about half the length of the cirrus-

pouch, and lies on the left side. The utervis thus consists of

a descending and an ascending limb, the former being empty for

the greater part of its length, and the latter being enormously

dilated. The increase in size, therefore, takes place, not by an

increase in convolutions, but by a great dilatation of the ascending

limb. The ova are very numerous, rounded oblong in shape, and

dark brown in colour. They have a lai-ge well-marked operculum.

Many of them are more oval than oblong, and this gives rise to

some variation in dimensions. Fiom a large number of measure-

ments the limits were found to be •038-'045 mm. for the length,

and •018-'023 mm. for the breadth, and the average "040 X '021

mm. The extreme sizes observed wei'e '045 x "018 mm. for the

most oblong ova, and -038 x '023 mm. for the most oval.

No case of amphitypy was observed in any of the two dozen

specimens forming the collection. The nearest approach was in

one specimen where the testes were practically symmetrical, the

left being a trifle behind the right, but the ovary and genital

aperture were normal. In all the other specimens the position

of these structures was exactly as I have described. The species,

however, is extremely variable in one respect, namely, the

posterior limit of the yolk-glands. Hardly two specimens agree

in this respect. In some specimens they extend a short distance

beyond the testes, in others they reach the middle of the posterior

testis, and again in others they stop shoi't of the testes. In

addition, they are very frequently asymmetrical, extending further

back on the rig^ht than on the left, or more rarely vice versa. The
fact, however, that their anterior limit is constantly symmetrical

induced me to consider a symmetrical posterior limit as the normal.

In two specimens also, the intestinal diverticula were of unequal

length, the left diverticulum being considei'ably shorter than the

right, which was normal. The position of the genital aperture

varied only very slightly, and most of the apparent variations

were due to contraction. The length of the cirrus-pouch was
practically constant, although in one specimen it extended nearly

to the posterior border of the ventral sucker. The size of the ova

was constant within the limits noted, and no increase in size takes
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place as the animal grows older. The average size of the ova in

young specimens was found to be the same as that in fully grown
specimens, and I am inclined to view with some doubt Odhner's
statement (2. p. 59) that the ova in Renifer sauromates Poir.

increase in size as the animal grows oldei-.

From Lechriorchis elongatus Pratt, this species is distinguished

by having more unequal suckers, the ventral being decidedly
larger, the yolk-glands being more extensive, being present some
distance in front of the ventral sucker, and in having slightly

larger eggs. From L. primus Staff., it appears to be distinguished

by its much smaller eggs, its smaller ventral suckei-, and probably
in other respects.

' The second lot of specimens consists of five from an Annulated
Snake [Leptodira annulata). They bear a close superficial resem-
blance to Lechriorchis vcdidus, but they do not belong to the same
genus. The only genus to which they can at present be referred

is Ochetosoina Braun, 1902, but they do not entirely agree with
the definition of that genus as given by Braun. In internal
anatomy they correspond quite closely, but they are not nearly so
flattened as 0. monstruosum Brn., the only species of the genus.
The only other genus to which they could be referred is Renifer
Pratt, 1903, but from that they differ radically in the configuration
of the uterus.

OCHETOSOMA FORMOSUM, sp. n. (Plate XXVITI. figs. 6 & 7.)

The body is elongated and slightly flattened. The length is

3'7-5-7 mm., and the greatest breadtla, about the ventral sucker,

is 1*1-1*6 mm. The breadth is therefore rather less than 4 of

the length. The body tapers gradually towards each end.

In an average specimen (length 4-5 mm.) the oral sucker has
a diameter of "45 mm., i. e. jL of the body-length. It is globular
and subterminal. The ventral sucker is situated 1-7 mm. 'from
the anterior end. It is slightly oval, the transverse diameter
being -64 mm., and the longitudinal -57 mm. The sucker ratio

is therefore approximately 3:4.

The cuticle is extremely deciduous ; in most of the specimens
it was almost entirely stripped off. Only in one was it intact, and
even then not completely so ; from this specimen the presence of
minute regular spines was determined.

There is a short prepharynx followed by an almost globular
pharynx, measuring -Hx "16 mm. The oesophagus is about the
same length as the pharynx (-2 mm.), and the intestinal bifurcation
occurs well in front of the venti-al suckei*. The diveiticula
diverge pretty widely, and they terminate almost immediately
behind the ventral sucker, the ends being somewhat turned in.

They are narrow and irregularly dilated, but there is no crenation
on their inner wall as in Lechriorchis validus. They are lined by
low epithelium.

The excretory system is almost identical with that in Lechriorchis

validus. The vesicle consists of a similar dorsal main stem, which
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divides just behind the ovary into two limbs, which pass forwai^ds

a short distance in front of the ventral sucker. They are thus

not so long as in the above mentioned species. The main stem,

too, appears more expanded. There is the same system of

secondary lateral branches which anastomose freely in the sides

of the body.

The genital aperture is situated almost at the extreme left

margin of the body, on the level of the posterior end of the

pharynx. The genital sinus is very small. The cirrus-pouch is

very like that of Lechriorchis valichcs, but it is shorter. It is

usually disposed obliquely, and it terminates a short distance in

front of the ventral sucker, from which its end is usually separated

by a coil of the uterus. In one specimen it almost reached the

sucker. It contains a small convoluted vesicula seminalis, ending

in a narrow portion which runs into the pars prostatica. The

latter is not so long as in the foregoing species, and it is more

expanded, especially at its posterior end. The prostatic cells are

numerous. There is a short ductus ejaculatorius, and an unarmed

ciri-us of moderate length. The testes are situated just behind

the middle of the body (-3 mm. behind the ventral sucker). They

are symmetrical and lateral. They lie behind the ends of the

intestines, but are separated from them by folds of the uterus.

The length of each is about -5 mm. They are fairly thick and

elongated, and their outer margin is always distinctly divided

into three large lobes, which may in addition be slightly crenated.

The inner margins are completely obscured by the ovei-lying folds

of the uterus.

The ovary is situated over the right posterior quadrant of the

ventral sucker and projects half beyond it. It is obliquely ovoid

and measures '24 x '17 mm. A large shell-gland lies close to its

inner side. The yolk-glands are entirely latei-al and of limited

extent. They reach from the anterior border of the ventral

sucker to about the middle of the testes. Again in this species,

however, the posterior limit is extremely variable, and may be

anywhei-e between the anterior and posterior bordei's of the testes,

but never beyond them. The anterior limit is practically con-

stant. The uterus fills almost the whole of the post-acetabular

region, but its configuration is entirelj^ diflerent from that in

Lechriorchis. Here, again, the descending limb is small and

almost empty ; reaching the posterior end of the body it turns

into the ascending limb. In this case, however, accommodation

for the enormous number of ova is obtained not by excessive

dilatation, but by numerous convolutions, the diameter of the

nterus not being very greatly increased. The convolutions have a

markedly transverse disposition, extending from side to side of

the body. In the region of the testes the convolutions are shorter

and stouter. An additional small convolution is formed in front

of the ventral sucker. The uterus terminates in a well-marked

vao-ina, which is about a third of the length of the cirrus-pouch.

The ova are very like those of Lechriorchis validus, but are usually

more oval. They have a large distinctly-marked operculum, and
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they vary in length from -034 mm. to -042 mm. by '017 mm. to
•021 mm. in breadth. The average is about "4 x "2 mm.

In this species, again, no case of amphitypy was observed, and
the only pronounced variation was in respect of the posterior
limit of the yolk-glands as described above.

The species obviously presents a close resemblance to the genus
Renifer Pratt, sens, sti^ict. In the shortness of the intestinal

diverticula, the symmetrical situation of the testes, and the
extreme lateral position of the genital aperture, the agreement is

complete. The essential difference lies in the configuration of the
uterus. Renifer elliplicus Pratt, the type species, is unfortunately
not fully grown and the ultimate disposition is not apparent. In
R. saioromates Poirier, the uterus is of the same type as in

Lechriorchis validus, and if this be taken as characteristic of the
genus, then O.formosuin must be separated from that genus.

It is evident that the tln^ee genera Renifer, Lechriorchis, and
Ochetosoma are somewhat closely related, and they differ from all

the other members of the familj- Lepodermatidje in the extreme
lateral and forward position of the genital aperture. They
evidently form the nucleus of a group, but the extremely profuse
variety met with in the family renders it somewhat difficult to
divide it into definite subfamilies. Provisionally, however, these
three genera may be classified under Pratt's subfamily Reniferinje.

That Fneumatophilus Odhn., and Lepto^ihallus Llihe, are to be
included along with these, as Odhner has indicated (2. p. 56),
appears to me somewhat doubtful.

The third form which I have to describe here is one of very
great interest. It was obtained from a Diamond Water-snake
{Tropidonotus rhombifer) from North America. The habitat,
unfortunately, is not recorded. It bears a certain resemblance to
the foregoing species, and belongs to the family Lepodermatidaj,
but it possesses an individuality sufficiently marked to constitute
a distinct generic type.

Dasymetra conferta, gen, et sp. n. (Plate XXVIII. figs. 8-10.)

The collection consisted of about a dozen specimens, all of which
were mature, and measured 3"5-4'6 mm. in length. The body is

elongated, slightly flattened and of fairly uniform breadth. The
greatest breadth occurs about the middle and is 1-1*4 mm. The
length is therefore about 3| times the breadth. The cuticle is

beset throughout its whole extent by long sti^aight spines. It
appears to be somewhat deciduous, and in many specimens is

absent from a considerable part of the body, especially towards
the posterior end. Several specimens, however, retained the
cuticle and spines quite intact.

In a specimen of average length (4-2 mm.) the oral sucker
measures '56 mm. in diameter. It is globular, almost terminal
and not very muscular. The ventral sucker is practically of equal
size, if anything a trifle less. It is somewhat transversely oval,

the dimensions being -52 x '57 mm. It is only slightly prominent,
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not very muscular, and is situated TT mm. from the antei-ior end.

The neck, therefore, comprises f of the body-length.

The alimentary canal is highly developed. It consists of a very

short prepharynx, with an enormous pharjaix measuring -28 mm.
in diameter. The oesophagus is shorter than th§ pharynx, being

only about "2 mm. long. It is fairly wide, with well-developed

musculature and numerous peri-oesophageal cells. It divides into

two very wide diverticula, which extend along the sides of the

body to near the posterior end. From the latter they are

separated by a loop of the uterus. The ends are slightly inflated

and somewhat turned in.

The excretory system has the same genei-al structure as in the

two previous species. The main stem of the excx'etory vesicle

divides close behind the shell-gland into two limbs, which extend

a short distance in front of the ventral sucker. From the vesicle

numei'ous twigs are given off, which divide and subdivide in the

lateral fields to form an intricate anastomosis. The most peculiar

feature of the excretory system, however, is the pigmented con-

dition of the excretory tubules, which renders them strikingly

conspicuous and marks out their course with great distinctness.

This feature renders thespecies unique amongst the Lepodermatidse.

The pigmentation is due to the excretory granules, which are

almost black in colour, and which fill the tubules. Only a few of

these are to be met with in the vesicle. A main excretoiy tubule

runs along the greater part of the length on each side of the body,

venti^al to the intestinal diverticula. In front of the ventral

sucker it divides into small branches, one of which runs in to join

the vesicle, and another runs forward to the oral sucker. At the

posterior end it also divides into several branches. It is impossible

to say whether this pigmented condition occurs in life or is

a post-mortem appearance, but it was certainly present in all the

specimens.

The genital aperture is median, just over the intestinal bi-

furcation ("3 mm. in front of the ventral sucker). It shows

a tendency to be deflected very slightly to the left side. In every

specimen the long, thick cirrus was exserted. The cirrus-pouch

is short and stout, in some cases being almost globular. Its

posterior end lies dorsal to the middle of the ventral sucker, but

it may extend beyond this to almost the posterior border of the

sucker. The pouch has an external wall composed of very thick

longitudinal muscle-fibres, with an inner layer of much smaller

circular fibres. It contains a small, slightly-coiled vesicula semi-

nalis, a small bulbous pars prostatica, with numerous prostatic

cells, and a long ductus and unarmed cirrus. As already men-

tioned, the latter was exserted in every case, so that the

arrangement depicted in fig. 8 (PI. XXVIII.) must be regarded as

hypothetical. The vesicula, prostate, and cirrus all have a very

well-marked layer of longitudinal muscle-fibres.

The testes are situated obliquely, the left being well in front of

the right, but not entirely so. The former lies about -3 mm., and

the latter "8 mm. behind the ventral sucker. They are large ovoid
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bodies, with entii'e margins, and tlieir long axes lie nearly in the

longitudinal axis of the body. They measure •5--7 mm. in length

and •4--5 mm. in breadth. They are most remarkable, however,
for their great thickness, which is equal to or greater than the

breadth. They thus occupy ueai'ly the whole body-thickness, a

fact which prevents them being obscured by the uterus. They
ai'e separated fi'om each other by the wide ascending limb of the

uterus, against which they press, and their outer margins are

closely apposed to the intestin.al diverticula.

The ovary is situated over the right posterior quadrant of the

ventral sucker, a short distance behind the end of the cirrus-

pouch. Tt projects well beyond the sucker, and is transversely

oval, measuring -35 mm. x '28 mm. It lies close up to the dorsal

surface of the body. Close to the innei' side of the ovary and
a little behind it, lies a large shell-gland, with a shoi-t ootype.

A receptaculum seminis is absent, but Laurer's canal is present.

The yolk-glands are rtfther voluminous. They are entirely

lateral and peripheral, and they extend from the level of the

genital aperture, or rather behind it, to near the posterior border of

the right testis. Here, again, the anterior limit is fairly constant,

but the posterior limit is somewhat variable, less so, however, than
in the two species ali'eady described. The follicles are large and
arranged in regular dentlritic groups. All the follicles are

connected up by short ducts. They lie close under the surface

of the body, extending widely under tiie dorsal surface, but being

much moi'e resti-icted ventrall}^ where they do not overlap the

inner wall of the intestinal diverticula.

The uterus is large and voluminous, but is not much convoluted.

It is intermediate in type between that of ReniferRiad Ochetosoma,

but resembling the former more than the lattei-. It consists of

a small descending limb, which has a dox'sal position and contains

a considerable number of ova. This i"uns to the posterior end of

the body where it foi-ms a small convoluted knot, a fairly sym-
metrical pail- of loops, one on each side, ))eing thi'own up towards the

ends of the intestinal diverticula. From this knot emerges the

ascending limb, which rapidly widens but does not attain its

maximum width till it has passed in front of the testes, it is

never so enormously dilated as in Lechriorchis tmlidus. Near the

middle of the ventral sucker it runs into a remarkably powerful
vagina, which is as long as or somewhat longer than the cirrus-

pouch. The vagina possesses unusually muscular walls, there

being a very thick layer of longitudinal fibres and an equally

thick layer of circular fibres. It is surrounded by a great mass of

peri-vaginal cells, and it is lined by a thick layer of cuticle from
which small regular cuticular processes extend into the lumen.
The ova are numerous, dark brown and oval, with large well-

marked operculum. They measure -OSS-'OS? mm. in length and
•016-*019 mm. in breadth, the usual size being '036 x "018 mm.

The genus Dasymetra may be defined as follows :

—

Lepodermatidse ; with modei'ately flattened body, entirely covered

Proc. Zool. Sou.— 1 9 11 , No. XLVIII. 48
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with spines. Intestine with large pharynx and wide diverticula

which extend near bnt not quite to the posterior end. Ex-

cretory vesicie Y-shaped with numerous side twigs. Genital

aperture median, a short distance in front of the ventral sucker.

Cirrus-pouch sliort and plump ; vesicula and pars prostatica short

;

cirrus long. Receptaculum seminis absent ; Laurer's canal

present. Yolk-glands extensive, dendritic, peripheral. Uterus

forming a small convoluted knot at the posterior end of the

body, with a wide unconvoluted ascending limb. Vagina long

and very muscular. Ova about "035 mm. long.

Type, B. conferta^ sp. n.

The type-specimens of these species are deposited in the

Museum of the Royal College of Surgeons, London. Co-types at

the Zoological Society's Gardens.
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EXPLANATION OF THE PLATES.

The following letters applj' to all the figures :

—

D.St. Yolk-glands.
|

R.S.Ut. Receptaculum seminis

Ex. Excretorj' vesicle. uterinum.

^.r.T. Excretory tubules.
|

T., Tj, T... Testes.

J. Intestinal diverticula. ! TJt. Uterus.

K.St. Ovary.
|

Vg. Vagina.

P.Fr, Pars prostatica.
|

V.8. Vesicula seminalis.

Plate XXVII.

Lechriorchis validus.

Pig. 1. Young specimen. Ventral view. X 25.

2. Adult specimen. Ventral view. X 20.

3. Transverse section near ends of intestinal diverticula. X 53.

4. Transverse section, immediately in front of ventral sucker. X 50.

5. Ovum. X 500.

Plate XXVIII.

OcJietosoma formosum.
Fig. 6. Ventral view. X 30.

7. Ovum. X 560.

Dasymetra cmiferta.

Pig. 8. Ventral view. X 30.

9. Transverse section, a little in front of ventral sucker. X 60,

10, Ovum. X 500.
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(Plate XXIX. t)

As alread}' indicated in paper ISTo, XIII. of the present series |,

Mr. Malcolm Anderson and his party, working on behalf of the
Dake of Bedford, obtained a considerable number of mammals in

Southern Shen-si before going on to Kan-su and Sze-chwan,
whence the series described in that paper was collected. Owing
to delay in transport, however, a large pai-t of the Shen-si
collection has only recently arrived, and the diagnoses of Myotis
niyosotis aiicilla, Microtus nnx and M. Johannes § are all that have
been published upon it. .

The present paper gives a list of all the specimens obtained in

S. Shen-si by Mr. Anderson between his second landing in China
in the autumn of 1909 and his move on into Kansu in 1910.
The regions explored were, firstly, the district round Shang-

chou, S.E. Shen-si (about 33° 40' N., 110° 20' E.), and, secondly,

the important mountain Tai-pei-san (about 34° N., 107° 30' E.),

one of the sacred Chinese mountains, another being Omi-san,
Sze-chwan, where at a later period Mr. Anderson obtained the
many new species described in my Sze-chwan paper.

Of the majority of the Shen-si specimens there is little new to

record, as Mr. Anderson had obtained the same species on
his previous visit to the more northern part of the province. But
in any case their intei^est is dwarfed by the discovery on Tai-pei-

san of a magnificent species of Takin, cpiite different from the
known W. Chinese species 5^tfZorcas i{jfieif«?iMs, and both in interest

and beauty one of the most striking ^mammals that it has ever
been my good fortune to describe.

Besides this fine animal, of which a coloured figure is given
(PI. XXIX.), Mr. Anderson obtained a new Badger, a new Pika,

and a new Vole ||.

1. Rhinolophus ferrum-equinum Schreb.

$ . 2079, 2080, 2081. Shang-chou District, S.E. Shen-si.

* Published bj' permission of the Trustees of the British Museum.
t For explanation of the Plate see p. 695.

X p. Z. S. 1911, p. 158.

§ P. Z. S. 1910, p. 635.

II
The complete account of these new forms appears here, but the nataes and

preliminary dias^noses of the species undei'lined were published in the ' Abstract,

No. 95, 1911.—Editoe.
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2. Myotis myosotis ancilla Thos.

<S • 2082, 2083, 2084. $. 2085. Shang-chou Dist., S.E.

Shen-si.

The typical series {cf. P.Z.S. 1910, p. 636), no. 2082 (B.M.

No. 10.5.2,4.) the type.

3. Crocidura attenuata M.-Eclw.

(5.2009. King-tze-Kwan, S.W. Honan. 850'.

4. Crocidura core^ Thos,

cJ. 2185. 30 miles S. of Feng-hsiang-fu, S. Shen-si. 7000',

5. Felis fontanieri M.-Edw.

$ . 2038. Shang-chou District, S.E. Shen-si. 3000'.

This fine Leopard is a valuable accession to the Museum
collections.

6. Felis microtis M.-Edw.

J . 2176. 30 miles S. of Feng-hsiang-fu, S. Shen-si. 3600'.

7. Viverra zibetha, subsp. ?

2192. Native skin. 40 miles N. of Han-chung-fu, Shen-si.

This specimen does not agree with the description of the Civet

called V. jilchneri by Matschie, but how far the colour-characters

used by him are likely to be diagnostic in so variable a group I

am not at pi'esent prepared to say.

8. Paguma larvata Gray.

5 . 2053. Shang-chou Dist., S.E. Shen-si. 2300'.

9. VULPES sp.

6 . 2178. 30 miles S. of Feng-hsiang-fu, S. Shen-si. 3600'.

10. Lutreola sibirica Pall.

J. 2070. Shang-chou Dist., S.E. Shen-si.

$.2118. Si-ngan-fu, Shen-si. 1200'.

11. ArCTONYX LEUCOL^MUS ORESTES.

Thos. Abstr. P. Z. S. 1911, p. 27 (May 2).

$. 2191 (young adult). Tsin-ling Mts., 34° N., 107° 45' E.,

S.W. Shen-si. Alt. 12,000'. 25 Januar3^,1910. B.M. No. 11.6.1.6.

Distinguished from the true leucolcemus of Peking by the

following characters :

—

Dark mai-k enclosing eye not broadly projected forwards and
downwards to the upper lip, but practically confined to a strong

spectacle-mark, barely half an inch broad, surrounding the eye
;

a narrow and indistinct line only running forwards to the base

of the whiskers, the upper lips quite white. Dark patch behind

mouth much i-educed, a trace only of it running forward to the
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angle of the mouth, separated from its fellow of the opposite side

by a white interramial space over an inch broad. Light throat-

patch not really white, but bi-ownish white, figui-ed in leucolcenitts

as snowy white. Light patch in front of ear less prominent,
continuous with but darker than that under the eye. White
ear-rim much broadei' and more prominent. Back more broadly

washed with whitish than appeal's to be the case in leucolcenitcs,

the dorsal hairs white for their terminal 15-20 mm., while onl)^

their points ai^e said to be white in leucolceynus. Tail wholly
white.

Dimensions of the type, measured in the flesh :

—

Head and body 570 mm. ; tail 195 ; hind foot 94 ; ear 45.

Skull: condylo-basal length 132 mm. ; basal length 123 ;
greatest

breadth 72 ; intei'orbital breadth 29
;
palatal length 86

;
greatest

diameter of m^ 16.

ffab. and t7/pe as above.

The British Museum had previously possessed no examples of

the N. Chinese Arctonyx, so that this fine specimen is a valuable
accession. On account of the differences above detailed I cannot
refer it to the true leihcolmmus, but think it represents a special

subspecies, as is the case with so many other Shen-si mammals.

12. PeTAURISTA ALBORUPUS * M.-Edw.

2194. Native skin. Near Pao-Ning-Fu, N. Sze-chwan.

13. Trogopterus xanthipes M.-Edw.

2055. Shang-chou Dist., S.E. Shen-si.

14. SCIUROTAMIAS DAVIDIANUS M.-Edw.

d. 2022, 2037, 2052, 2065, 2066, 2067, 2069, 2087, 2095,

2104. $. 2054, 2059, 2096, 2105. Shang-chou Dist., S.E.

Shen-si.

S . 2106, 2115. Ching-ling Mts., Lo-nan-hsien, S. Shen-si.

$ . 2107. Ching-ling Mts., Lo-nan-hsien, S. Shen-si.

15. Epimys confucianus, subsp.

S. 2034, 2063, 2064. $. 2024, 2033, 2035, 2036, 2039.

Shang-chou Dist., S.E. Shen-si.

S. 2114. Ching-ling Mts., Lo-nan-hsien, S. Shen-si.

$ . 2010. King-tze-Kwan, S.W. Honan.

S. 2012,2014. $. 2015,2016. Shan-nan-hsien, S.E. Shen-si.

S. 2122,2123,2137,2140,2143,2144,2152,2161. $. 2162.

30 miles S. of Feng-hsiang-fu. 3600'.

In my previous paper the Kan-su specimens of this group were
assigned to E. confucianus luticolor, though tending to intergrade

with the typical E. confucianus of Sze-chwan. But now, on
laying out the whole of the N. China representatives of the group,

* Fetaurista is masculine, tliis being one of the numerous names which by their

deceptive form render desirable the suggested convention that all generic names in

zoology should be treated as masculine. See Stebbing, ' Knowledge,' xxxiii. p. 259,

1910.
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I find that the true E. c. hUicolor is a pale desert form peculiar

to the region towards the Ordos desert, that the present S.

Shen-si specimens are, as is geographically correct, intermediates

between the A\ c. sacer of Shantung on the east and the Kan-su
form on the west, and that the latter is sufficiently differentiated to

have a special subspecific name of its own. It may be called

Epimys confucianus canorus, subsp. n.

General colour approximating to " clay-colour," slightly darker
and more tawny than in sacer, much darker than in luticolor,

lighter than in confihcianus. Median darker dorsal line averaging
more distinct than in confucianus, less than in sacer. White of

under surface more markedly tinged with buffy or cieam- colour
than in the other subspecies (but there is a doubt as to how much
this fades after death). Metatarsals without, or with but slightly

marked, darker patches. Tail with the dark colour of its upper
surface passing nearly or quite continuously to the end ; its tip

hardly so heavil}'^ tvifted as in sacer.

Skull about as in confuciamts and luticolor, smaller than in

sacer.

Dimensions of the type, measured in the flesh :
—

Head and body 120 mm.; tail 180 ; hind foot 27 ; ear 21-5.

Skull : greatest length 34'5 mm. ; condylo-incisive length 30"5
;

upper molar series 6.

JIab. Southern Kan-su, grading eastwards into sacer and south-

wards into true confucianus. Type from Wen-hsien Country,
S. Kan-su.

Ti/pe. Adult female. B.M. No. 11.2.1.110. Original number
2282. Collected 6 May, 1910.

16. Mus WAGNERi Eversm.

6 . 2094. Shang-chou Dist., S.E. Shen-si.

17. Apodemus speciosus PENiNsuiiiB Thos.

J. 2046, 2076, 2077. $. 2045, 2047, 2092, 2093, 2103.
Shang-chou Dist., S.E. Shen-si.

S . 2113. Ching-ling Mts., Lo-nan-hsien, S. Shen-si.

2 . 2126, 2132, 2136. 30 miles S. of Feng-hsiang-fu, S. Shen-si.

d. 2167, 2169, 2172. $.. 2166, 2168, 2174. Tai-pei-san.

10,600'.

18. Apodemus agrarius pallidior Thos.

S. 2030. $.2031, 2040, 2057, 2058, 2061. Shang-chou
Dist., S.E. Shen-si.

J. 2019. $.2020. Shan-nan-hsien, S.E. Shen-si.

$. 2108, 2109, 2112. Ching-ling Mts., Lo-nan-hsien, S.

Shen-si.

9 J , 9 $ . 30 miles S. of Feng-siang-fu, S. Shen-si. 3600'.

19. MiCROMYS MINUTUS M.-Edw,

d . 2056. Shang-chou Dist., S.E. Shen-si.
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20. Cricetulus TRITON Thos.

2 . 2011. King-tze-Kwan, S.W. Honan.
c^. 2013,2018. -Shan-nan-hsien, S.E. Shen-si.

2 . 2028, 2029, 2062. Shang-chou Dist., S.E. Shen-si.

21. Cricetulus andersoni Thos.

c?. 2116, 2117. Si-ngan-fu, S. Shen-si. 1200'.

22. Microtus calamorum superus.

Thos. Abstr. P. Z. S. 1911, p. 27 (May 2).

d. 2121, 2127, 2128, 2129, 2138, 2139, 2147, 2154, 2163,

2181, 2182, 2183. .

2 . 2119, 2120, 2130, 2146, 2155, 2164, 2179, 2180. 30 miles

S. of Feng-hsiang-fu, S. Shen-si. 3600'.

A larger longer-tailed race of the Nanking Vole.

Fur longer and finer than in true calamorum, the hairs of the

back about 16 instead of 10 mm. in length. Colour quite as in

calamorum, except that all the specimens have a dull buify suffusion

in the surface-colour of the abdomen, this being only the case in

cei'tain of the younger examples of calamorum, the older ones

having the belly clear greyish white. Tail longer than in cala-

morum, the usual length in adult specimens 60-63 mm., as against

52-53 in that animal, its coloration more prominently bicolor.

Skull like that of calamo7-um, but slightly longer than in speci-

mens of similar age. Nasals longer. Bvilla3 generally larger.

Dimensions of the type, measured in the flesh :

—

Head and body 130 mm. ; tail 63 ; hind foot 24 ; ear 13.

Skull : condylo-basal length 33 mm. ; condylo-incisive length
33*2

; zygomatic breadth 17'8
; nasals 8'5 x 3'6.

Ty23e. Adult male. B.M. No. 11.6.1.45. Original number
2163. Collected 7 January^ 1910.

This Shen-si representative of the Lower Yang-tze Reed-Vole
is distinguishable by its longer tail and longer fur, the latter in

obvious correlation with the greater altitude at which it is found.

23. Microtus mandarinus M.-Edw.

2 . 2032. Shang-chou Dist., S.E. Shen-si.

Skull. S.E. Shen-si.

The specimens referred to in the description of Microtus

Johannes (P. Z. S. 1910, p. 637).

24. Microtus (Caryomys) nux Thos.

S. 2041, 2042, 2043, 2072, 2073, 2088, 2089, 2090, 2097,

2098. 2- 2044, 2050, 2091, 2100. Shang-chou Dist., S.E.

Shen-si.

J. 2110, 2111. Ching-ling Mts., Lo-nan-hsien, S. Shen-si.

Described from these specimens, P. Z. S. 1910, p. 636. No.
2089 (B.M. No. 10.5.2.79) the type.
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25. MiCROTUS (OARYOMYs) EVA Thos.

(^.2173. Tai-pei-san, Tsin-liiig Mts., S.W. Shen-si. 10,600'.

The typical series was obtained near Taii-chow, Kan-su, ^t a

similar elevation.

26. Lepus svvinhoei Thos.

(S . 2145. 30 miles S. of Feng-hsiang-fn, S. Shen-si. 3600'.

Represents L. filchneri Matsch., and also the Tai-pei-san

subspecies " suppressed " by Dr. Allen*, to which he, nevertheless,

attaches the name L. swinhoei brevinastts.

Of all the many examples of L. swinhoei obtained by

Mr. Anderson, whether topotypes from Shantung or from other

localities, this specimen is one of those that agree most closely

with the type collected by Swinhoe, owing to its being a dark-

coloured individual, with its general buffy coloration more or less

suffused with pinkish.

27. OCHOTONA SYRINX.

Thos. Abstr. P.Z.S. 1911, p. 27 (May 2).

c?. 2170. $. 2171. Tai-pei-san. 10,600'.

(?) S . 2071 (young). Shang-chou Dist., S.E. Shen-si. 3300'.

Related to 0. cansa, but larger. Bvillse smaller.

Size distinctly larger than in 0. cansa and 0. sorella. Fur (in

winter pelage) long and soft, not veiy thick ; hairs of back about

16-17 mm. in length. General colour more blue-grey throughout

than in cansa ; head grey tinged with clay-colour ; nape " smoke-

grey "
; dorsal area darker grey tinged with brown ; rump nearly

"mouse-grey." Flanks near "broccoli-brown." Under surface

greyish, the bases of the hairs slaty, their tips greyish white.

Ears greyish brown, their proectote blackish, their rims white
;

the tuft of long hairs at their inner base nearly " cinnamon."

Hands and feet white above, the thickly haired palms and soles

" smoke-grey."

Skull of the same general type as in 0. cansa, of similar flat-

tened form, the palatal foramina not subdivided. Size distinctly

greater throughout ; nasals of about the same shape, not narrowed

as in 0. sorella. Interoi-bital space and brain-case broader.

Bullae conspicuously smaller or at least lower, those of 0. cansa

being very large for so small a species.

Dimensions of the type, measured in the flesh :

—

Head and body 142 mm. ; hind foot 28*5
; ear 16.

Skull : greatest length 36*5 mm. ; condylo-incisive length 33"5
;

zygomatic breadth 18*5; nasals ll'8x5'4; interorbital breadth

4"3
; breadth of brain-case 15"7

;
palatilar length 12

;
pala.tal

foramina 9*2 X 3"7
; upper cheek-tooth series (alveoli) 7*1.

JIab. Tai-pei-san.

* Bull. An\. Mus. N. H. xxvi. p. 427, 1909.
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Type. Adult male. B.M. No. 11.6.1.59. Original number
2170. Collected 9 January, 1910.

This is probably the species recorded as 0. causa by Dr. Allen *,

who had, however, only "skins with fiugmentary skulls" for

comparison with the single type of Dr. Lyon's species. The
present perfect specimens, compared with the topotypical seiies

of 0. causa obtained in Kan-su by Mr. Anderson, show that the

species is readily distinguishable, both by its greater general size

and its much less swollen bullae.

No. 2071 is too young for certain determination, but it is

intei'esting as still retaining in place the minute milk-predecessors

of the small posterior incisors. The milk-teeth are pressed close

against the front face of the permanent teeth, between these and

the large incisors in front of them.

28. Sus sp.

2 . 2186. 30 miles S. of Feng-hsiang-fu, S. Shen-si.

In the state of confusion to which the late Pere Heude
reduced the systematic arrangement of the Chinese members of

Sics, as with eveiy other genus with which he dealt at any length,

it is impossible to give a satisfactory determination of this Wild
Boar at pi-esent. It probably represents the Stcs oxyodontus of

Heude, fi'om the Upper Han, but whether that is or is not a valid

species I am unable to express an opinion.

29. BuDORCAS BEDFORDL (Plate XXIX.)

Thos. Abstr. P. Z. S. 1911, p. 27 (May 2).

J. 2175. 2.2189,2190. Tai-pei-san. 10,000'.

A wholly pale bufFy species,' practically without darker

markings.

Fur longer and richej' than in the available specimens of B. tibet-

anus, but the dates of these are not known, while the examples of

B. bedfordi were killed in mid-winter ; hairs of sides of neck

attaining 7-8 inches, and those of back 3-4. General colour a

beautiful glossy golden-bufiy, moi-e cream-bufF in the females, more
tending towards ochraceous in the male ; at least at the ends of

the hairs, their bases being still creamy or whitish. Darker
markings on muzzle, ears, hinder back, and limbs, characteristic

of B. tihetanus, practically absent. No. 2190
( $ ) entirely without

darker hairs on the muzzle, 2175 {S) with a few, and 2189
( 5 )

with more, but the inconspicuous daiker patch so formed very

different from the large and prominent black mask characteristic of

B. tibetanus. Dorsal line not darkened at all, its hairs elongated

and more strongly buffy in the male, not differentiated at all in

the females. Limbs not obviously darkened terminally, though a

few isolated darker hairs are present on the carpus and tarsus.

* Bull. Am. Mus. N. H. xxvi. p. 427, 1909.
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Tail bushy, a few darker hairs on it in No. 2189, soiled ochraceous

buffy in the others.

Skull apparently rather smaller, and its nasal region less vaulted

than in either taxicolor or tihetanus, but, owing to differences in

the ages of the specimens available, a satisfactory comparison is

not at present possible.

Dimensions of the male, measured by Mr. Anderson in the

flesh :—
Head and body 1925 mm. ; tail 23 ; hind foot 340 ; ear 127.

Skulls :—
<? ?

(young adult), (adult).

Condylo-basal length 389 mm. 381 mm.
Zygomatic breadth 176 1 64

Height of nasal convexity above middle

ofpalate 118 113

Length of muzzle, to front of p^ 113 115

Palatal length 245 241

Greatest spread of horns, on outer edge... 401 308

TyjK. Adult female. B.M. No. 11.6.1.64. Original number
2190. Killed 15 January, 1910.

The discovery of this splendid animal, whose golden-buft'y colour

renders it by far the most beautiful of its genus, is of the highest

interest, and it is with great pleasure that I name the species in

honour of the Society's President, during whose exploration of

Eastern Asia it has been obtained. Mr. Anderson himself seems

to have thought the occurrence of Takin on Tai-pei-san of special

interest, and believed that they would probably prove to be new.

He says :
" The herds on Tai-pei-san are isolated by some hundreds

of miles from the nearest others we could heai- of, and as I could

not learn that any other foreigner has hunted them on Tai-pei, I

believe the chance for a new species is good."

As a matter of fact, however, specimens had previously been

obtained and had passed into the possession of the American

Museum of Natural History at New York. But these were quite

young, and showed, as it was not unnatural that the young should

show, more or less of the normal coloration of the group, with

blackish muzzle and extremities, and therefore in recording them

Dr. Allen* saw no reason to suppose them different from

B. fibetanus. The practically unicolor condition of B. bedfordi

proves therefore to be a characteristic of the adult, a fact which,

in view of the peculiar specialization of such a colour, is not at

all surprising.

Even in B. tibetanus, as shown by Milne-Edwards's figure t, the

young is very materially darker than the adult.

That the Takin of Tai-pei-san and other parts of the Pe-ling

i-ange should be different from that of the mountains of Sze-chwan

* Bull. Am. MuB. N. H. xxvi. p. 425, 1909.

t Recli. Mamm. Atl. pi. 74.
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is only in accordance with the indications furnished by the

remainder of Mr. Anderson's collections, as brought out in the

paper No. XIII. of the present series *.

With regard to other names that have been given in the genus

Budorcas, Mr. Lydekkerf has shown that both sinensis and mitcheUi

are synonymous with tibetanics, so that there appears to be no
existing name which comes into question in now describing this

beautiful species.

It may be noted that on each side of the withers of the two
females there is a large patch of grey hairs, these hairs being horny
whitish, curiously ringed or beaded with black. Similar hairs

have been found on a specimen of B. tibetanics, and so would
appear to be natural and not discoloured artificially as I at first

supposed. No such patch is present on the male.

Mr. Anderson has sent me the following further notes on this

animal :

—

" Takin.—Found in large herds on Tai-pei-san, where it lives

in precipitous places at from 9,000 to 11,000 ft. altitude. Its

food is bamboo grass ; a small bamboo very common at these

altitudes. Althovxgh apparently clumsy, I found these animals

very alert, and capable of picking their way very deftly and
rapidly down steep mountain sides. A herd my companions
and I saw seemed to contain about 40 individuals ; Chinese

hunters reported another herd of 80. These herds seem quite

isolated on the peaks of Tai-pei-san. Travelling westward we
did not hear of any Takins again till we reached Pie-kou in

Southern Kansu, and I am in doubt whether this was the same
animal or not,

Chinese name :—Pan-yang ; at Tai-pei. The species in Sze-

chwan is called Yei-nu= Wild Cow. The name Pan-yang is also

applied to a m.ountain sheep or goat."

30. Nemorh^dus sp.

? . 2188. 30 miles S. of Feng-hsiang-fu, S. Shen-si. 10,000'.

Near the Long-tailed Goral (JV. caudatus M.-Edw.).

31. CaPREOLUS BEDFORDI ThoS.

c? . 2153 (young). $ . 2177, 2187. 30 miles S. of Feng-hsiang-

fu. 3600'.

EXPLANATION OF PLATE XXIX.

The Chinese Takin {Budorcas bedfordi). Male.

P. Z. S. 1911, p. 158. t P. Z. S. 1908, p. 795.
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EXHIBITIONS AND NOTICES.

May 9, 1911.

E. G. B. Meade-Waldo, Esq., Vice-President,

in the Chaii'.

Mr. R. I. PococK, F.R.S., F.L.S., Superintendent of the Gardens,

exhibited some of the hair of the " puppy coat " of a Grey Seal

[Halichierus gryjnts), which was caught at Barmouth, in Meiioneth-

shire, at the end of April. When received at the Gardens at

the beginning of May this Seal was covei-ed, with exception of

the head and flippei"s, with longish woolly white hair, the last

of which was moulted on May 7th. Most authoi'ities state that

Grey Seals are born in the autumn, not later than about the

middle of October, and that the puppy coat is shed from a month
to six weeks later. Allowing six weeks for the retention of its

puppy coat, this Welsh Grey Seal must have been born near the

middle of March, a date in tolei'ably close agreement with the

date, namely the end of February, given by Cneiff for the birth

of these Seals in the Gulf of Bothnia. It is, therefore, quite clear

that these Seals breed both in the early spring and the autumn.

Mr. E. G. BouLENGER exhibited some living male specimens of

the Midwife Toad [Alytes ohstetricans) carrying the eggs. He
also exhibited a number of the detached eggs to show the manner
in which they were sti-ung together.

Mr. A. E. Anderson exhibited a laige number of photographs

of the more impoi'tant fossil mammals in the Department of

Vertebrate Palaeontology of the Ameiican Museum of Natural

History, New York, showing the methods of mounting fossil

skeletons. For comparison, a set of photographs was exhibited

with the skeleton supports eliminated fi'om view, thus adding to

the pictorial A^alue of pose in the specimens.

PAPERS.

33. An Investigation into the Validity of Miillerian and

other forms of Mimicry, with special reference to the

Islands of Bourbon, Miiuritius, and Ceylon. By Neville

. Manders, Lieut.-Colonel, R.A.M.C., F.Z.S., F.E.S.

[Received May 8, 1911 : Read May 9, 1911.]

Naturalists generally and the majoiity of entomologists are

disposed to accept a broad view that mimicry is caused by
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natural selection, but beyond this some are not prepared to go.

Others believe more or less implicitly in cryptic mimiciy, either

active or passive, and that peculiar form of it known as Batesian

mimicry, that is, the resemblance for protection of a palatable to

an unpalatable species. And there are others again who, believing

in these, consider that Miillerian mimicry, that is, the resemblance

of unpalatable species for mutual protection brought about by the

tasting experiments of young reptiles and birds, plays a veiy

large part, even an overwhelming one, in the production of

mimicry.

The theories of the two great naturalists Bates and M idler

have now been before us for a great number of years ; but both,

the latter more especially, base their claims to recognition on

indirect evidence and not on experiments and investigation in the

field. The exponents of these two theories maintain that though
direct evidence is largely absent, yet on no other reasonable

hypothesis can these remarkable cases of mimicry be explained.

The opponents, on the other hand, hold the view that as direct

evidence is possible though admittedly difficult to obtain, it ought
to be produced before either theory can be admitted as proved,

and until it is forthcoming they remain either actively hostile or

passively sceptical. It was with the feeling that both the sup-

porters of these theories and those opposed to them were equally

desirous of reaching some finality in this vexed question, which has

now been before them in one form or other for half a century—

a

question which, with its periodical exhibition of violent eruption

and deceptiv^e quiescence much resembles an Iceland geyser—that

I have duinng the past five yeai^s devoted as much of my time as

was practicable to the study of insectivorous birds and reptiles ;

and I have taken as my areas of investigation the islands of

Bourbon, Mauritius, and Ceylon, because the question is less

complicated on an island of small or moderate dimensions than on
such an extensive area as Africa or South America.

Before I left England in 1908 I had the great advantage
of being taken over the National Collection of Butterflies by
Mr. Guy Marshal], who, with his unrivalled knowledge of the

subject and persuasive powers, almost then and there made me
throw in my lot with the supporters of the Miillerian theory, but

in the midst of his arguments recollections of scenes in tropica]

jungles ol^truded themselves, and I was left in an irritating

condition of mingled belief and incredulity. A fairly extensive

reading of the whole subject consequently did little to convince

me, and my personal bearing towards both Batesian and Miillerian

mimicry was that the verdict must be the unsatisfactory one of
" not proven."

I propose taking each of the islands in tui'n, enumerating the

reptiles and birds with their habits and distribution, directing

attention to the more striking cases of mimicry, and endeavouring

to ascertain on such data how far these theories are negatived or

sustained.
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Bourbon.

Bovubon is a small circular island less than forty miles in

diameter, Ijmg some three hundred miles from the east coast of

Madagascar. It has only twenty-two species of butterflies and
certainly one case of mimicry, which is very striking and quite

peculiar. It is that of a female Fapilio {phoi'banta) resembling
a Eioplcea. The gi-oup to which this Papilio belongs is green in

both sexes, but in this insect the female is dark brown and
resembles more or less closely the brown Euplcea {goudoti)

occurring in the island. There is no occasion to go into details,

as I have already brought them to the notice of the Entomolo-
gical Society in its Proceedings and Transactions, 1908, and have
figured both butterflies ; but I may add that they are essentially

insects of the littoral, common on one small portion of the coast,

particularly in gardens on the outskirts of St. Denis, but very
rarely found above 1,500 feet or 2,000 feet. The}^ are generally
associated.

Bourbon has no lizards with the exception of one introduced
species which is very rare. I was fortunate enough to find a
specimen ; and I should say, judging by somewhat similar Ceylon
lizards, that in all probability butterflies would form part of its

diet, but it is far too rare to have any marked efiect on the
butterfly population.

The following is a list of the insectivorous birds given to me by
a resident naturalist, which, so far as my knowledge extends, is

complete :

—

1. The Sparrow. Passer domesticus.

2. The Mynah. Acridotheres trisiis.

3. Zosterops (^Malacirops) horhonica.

4. Zosterops hcesitata.

5. Bec-Bec. Prathicola (Motacilla) syhilla.

6. Coq des bois. Trochocercus borhonicus.

7. The Wheat Swallow. Phedina horbonica.

8. The Little Grey-rvimped Swiftlet. Collocalia francica.

9. Le Merle cuisinier. Lalage {Oxynotus) newtoni.

With regard to these, two, the Sparrow and Mynah, have been
introduced ; on the former I need make no remark, it has the
same habits as its English relations. Two eflforts have been made
in the last hundred years to instaJ the Mynah, but without success,

and this because it is considered a desirable moi"sel by the natives

and is mercilessly trapped and consequently very scarce ; I saw
only one pair during my stay in the country.

Both species of Zosterops are very small birds, no bigger than
the English wren, and are found either singly or in small

family parties of five or six, flitting and creeping about the shrubs
after the manner of our long-tailed tits ; they feed on nectar and
small insects. The Motacilla or Chat is of the same size and
much the same colouring as the Whinchat, and quite possibly feeds
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on the smallei' butterflies, but would scarcely tackle an insect

considerably larger than our Swallowtail, but of this I have no
evidence. I saw it frequently in the gorge leading up to Salazie

and on the hills round St. Denis, but I saw nothing of it in the
neighbourhood of the town.

The Flycatcher {Trochocercas horhonicus) is the same species as

occurs in Mauritius ; it is said, on the authority of M. de Charmoy,
to feed on diptera and by preference on mosquitoes. It is

quite a small bird.

The Wheat Swallow {Phedina horhonica) has precisely the same
habits as regards its food as the English species ; it appeared to

me to be fairly plentiful. It also occurs in Mauritius.

The Little Grey-rumped ^\\\it\et [Collocaliafi^ancica) is the well-

known species that forms a nest of inspissated saliva. It occurs

in Mauritivis. It is quite a small bird, decidedly smaller than our
Sand-Martin, and may occasionally snap up a small Lyca^nid.

Le Merle cuisinier, or Tui-tuit

—

Lalage [Oxynotus) neiotoni.

I am unable to &Siy whether this bird is abundant or not,

or whether it destroys butterflies. I did not come across it

in Bourbon, so I am inclined to doubt its being particularly

common. It has the same habits as the Mauritius Lalage
ruflventer.

In the absence of any living bird it occurred to me that
possibly the extinct Bourbon Starling might have been the prime
factor in producing this case of mimicry, and I therefore wrote
to my venerable friend Dr. Jacob de Oortimoy for information
concerning it. He is now verging on his ninetieth year, and is

probably the only one now living who has seen this bird alive
;

his letter is so interesting that I need make no apology for

transcribing a portion of it.

"I have known the bird you ask me about since childhood,

namely the Fregilupus var'ms (old writers called it F. capen-
sis), which has in fact entirely disappeared When I was a
boy this bird lived in the forests of the interior of the island and
never set foot nor wing in towns or inhabited places. It remained
faithful to the forests where it was bred, which it enlivened
with its clear notes. I used to hunt it then at an age when one
is pitiless. I can see it now, a little larger than the white black-
bird, with a white crest on the head in the case of the male,
the wings a blackish grey on the upper surface, the beak and
feet yellowish. By no means shy, it was not frightened even by
the sound of firearms, and after a regular slaughter one went
off with dozens of these poor victims in one's game-bag.

" After ten years spent in Paris I did not find a single one in

the forests where formerly they flew about in flocks. All ruthlessly

destroyed. I shall never forgive myself for the part, slight

though it was, which I took in the matter. I lost my taste for

sport and the best bag would not tempt me We will

now consider the feeding habits of this bird. Having raised

several in the aviar'y, I can risk talking about it though I never saw
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one feeding in the wild state. In mj^ aviary its food consisted of

bananas, potatoes, and choux-choux, Sechium edule (boiled). But
when left to its own instincts, it must, like the other winged

denizens of the forest, have eaten insects as is done by its

companion in the fore.sts, the Bourbon Blackbird [Hypsipetes

oUvaceus) *, and as is the habit of most fruit-eating birds."

This is a sad commentary on our boasted civilization, and I have

only to .add that not half a dozen skins are now in existence.

This bird cannot have been in any way the cause of this

mimicry, as it inhabited the forest-covered hills in the interior of

the island, where these butterflies do not occur.

Fapilio phorhanta female was figured by Boisduval in 1833 and

diffeis in no way from recent specimens. We may therefore infer

that the factor or factors which primarily induced this change of

colouring are still active ; but as there is no reptile or any bird

now living which attacks these butterflies as adults, it is difficult

to accept this as an effect produced by them. And it would

seem that the young of existing birds, with possibly one or two

exceptions, would be too small and feeble to attack these large

butterflies during their tasting experiments.

I now turn to the island of Mauritius, which lies some eighty

miles to the north of Bourbon and which is visible from there on

a clear day at certain seasons of the yeai".

Mauritius.

Mauritius has no aiboreal lizards, and but one species of ground-

lizard, in appearance very like the English Sand-Lizard. It is

confined to the coast, and is I believe somewhat uncommon. I

found it in some numbers on the uninhabited islet of the He de

la Passe at the entrance of Mahebourg harbour. It was quite

tame, even confidential, and made no display of timidity in taking

and eating a small piece of boiled potato presented to it on the

end of a fork. We may, I pi-esume, regard this lizard as an
indiscriminate feeder !

My friend M. d'Emmeiez de Charmoy, Director of the Port

Louis MvTseum, a Mauritius gentleman who has an unrivalled

knowledge of the fauna, and who has tracked, shot, skinned,

dissected and mounted the whole of the splendid collection of

Mauritius birds in the Port Louis Museum, has very kindly

favoured me with the following list and notes on the insectivorous

birds ; it can be taken as complete, and I doubt whether any

local fauna of a tropical island is so completely known as is this

to M. de Chainnoy.

I have added a few notes of my own in square brackets.

L Le Mangeur de Poule (Tinnunculus punctatus) [Cerchneis

punctata].

Feeds preferably on insects rather than on small birds.

* This bird occurs in Mauritius, but was not given to me by the Curator of the

Museum as an inaectivorous bird.
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I have many times discovered in their stomachs the remains
of locusts, field-crickets, and also stick insects.

[This Kestrel is rather smaller than the English bird and, like

it, is persecuted persistently. It may also feed on butterflies, but

it is so rare that its influence can be little felt ; it is entirely

confined to the small portion of indigenous forest now remaining.]

2. Le Merle cuisinier {Oxynotns ferrugineus) [Lalage rufi-

venter.]

Is essentially insectivorous ; I have seen these birds catching

Mantis religiosa and I have found in their stomachs Scarabsei

{Cratopus) and fragments of moths' wings.

[This bird of late years has become exceedingly rare and is

verging on extinction. On my telling M. de Charmoy that I

had seen a pair in the forest, he congratulated me with as much
fei'vour as if I had seen a Dodo !]

3. L'Oiseau Banane {Foudict erythrocephala).

Frequents very persistently bananas when in flower, and
captures the minute insects which are attracted by the honey of

these flowers ; lives also on the petals of flowers and on small

lepidopterous larvag. [M. de Charmoy considers from his dis-

sections that this bird is incorrectly placed in this genus, which is

essentially a grain-feeding one.]

4. All these species are indigenous and %o also are the two
species of Zosterops, Z. mauritiana and Z, chloronota, which live

almost entirely on the larvse of lepidoptera. I am unable to give

the names of the kinds they capture, but no doubt they take any
kind of catex'pillar.

5. Le Coq des bois (Muscipeta borhonica) [^Trochocercus bo7'boni-

ciis]. Also indigenous ; is an inhabitant of the forests and is

found also along river-courses ; it chases diptera by preference

and particularly mosquitoes.

6. Le Boulbul {Pycnonohts jocosus) was introduced in 1892 by
M. Gabriel Reynard and is noAV to be fovuid everywhere. It is

certainly to be found in great numbers, being often a plague. It

consumes the best fruits and vegetables and the blossoms of

fruit trees. I have often seen it hunting for moths, especially

for Ophiusida?, and in the fields of wild indigo it captures LycfenidaB.

[The most common butterfly in these fields is Lampides bcetica.]

7. Le Martin (Acridotheres tristis) was introduced from the

Coromandel coast by M. Boucher des Friyes, and by Pierre a

Mainard (?) into Reunion, to destroy the crickets which ravaged
the islands in 1759. It is found in great numbers in newly
tilled fields hunting after all sorts of insects, and especially after

the eggs of crickets.

The Fringillidse cannot be considered insect hunters though
they catch one on the wing Avhen they come across it. They

Piioc, ZooL, Soc—1911, No. XLIX. 49
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have not the slightest shave in the reduction of local species (of

insects).

There are thirty species of butterflies, but with the exception

of Hypolimnas misipptts and Danais dirysippus there is no such

well marked case of mimicry as that of the Euplcea and Papilio

in Bourbon.
Professor Poulton has however thrown out the suggestion

that the female Papilio mmilius, though green, is approaching

Euplcea euphon, as it is of a distinctly brownish green tint

compared for instance with the Madagascar P. epiphorhas. Mr.

Trimen also considers that Danais {Ainauris) phaedon and the

Euplcea mimic each other to a certain extent. Instances of

seasonal dimorphism (cryptic defence) are however numerous.

The evidence I have collected does not seem to justify the

contention that the above instances of mimicry are due to the

depredations of old birds or to the experimental tasting of young

ones. Though no doubt experimental tasting of insects genei-ally

takes place, it would appear that the birds are of such a character

that butterflies would not be attacked except to the smallest

extent.

Ceylon.

I now turn to the island of Ceylon. If the problem we are

considering has so far been simple owing to the small size of the

islands dealt with and their very limited fauna, it is by no means

so in Ceylon, which is far larger, being about two-thirds the size

of Ireland, with a wonderful diversity of hill and plain and equal

diversity of climate. Its general characteristics are too well

known to require repetition, and there are two hundred and sixty

species of butterflies.

Mimicry ainxong Ceylon Butterflies.

Mimicry is by no means uncommon among Ceylon butterflies

and the following will serve as examples of it.

Mimic. Model.

Hypolimnas bolina ? . Euplcea (several species).

„ misippus ? . Danais chrysippus.

Elymnias fraterna $ . „ plexippus.

Argynnis hyperhius § . ,,

Pareronia ceylonica 5 • " aglea.

Prioneris sita. Delias eucharis,

Papilio clytia race

lankeswara ^ $ . Euplcea (several species).

Papilio clytia form dissimilis. Danais aglea (and allies).

Papilio polytes $ . Papilio aristolochice

.

„ ,, form romulus $

.

Papilio hector.

And the Miillerian combination of the three Euploeas, core, coreta,

and hlugii.

Euplcea coreta and E, core, as a reference to Mr. Moulton's plate
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in Trans. Ent. See. Lend, for 1908 will show, are extremely alike,

yet under certain circumstances I can recognize them when on
the wing without great difficult}'. When herded together in

shady jungle, as is their frequent custom, it is impossible to differ-

entiate them ; but when flying singly over an open space, the
former appears a blacker and broader insect with a rather more
flapping flight, by which I can usually distinguish it from E. core.

The resemblance between Danais clirysippus and Hypolimnas
misippus $ is well known, and I haA^e often found them mixed
together in local collections, but on the wing under ordinary

circumstances differential diagnosis is by no means impracticable

:

the female of the latter is almost invaiiably seen flying close to

the ground selecting favourable situations for oviposition, and
her method of flight, difficult to describe, differs from that of

D. chrysippus, which oviposits on a shrub some four or five feet

in height ; when not tlius engaged the two are undoubtedly
difficult to distinguish at about ten yards distance, and it is

curious how often the male of H. inxsippus mistakes D. chrysippus

for a female of its own species. Prioneris sita can at once be
distinguished from Delias e^icharis by its rapid darting flight.

A case of resemblance, though not always stated to be one of

mimicry, is that of Argynnis hyperb'ms female and Danais plex-

ippus or D. chrysippus. This was remarked on by Butler so long-

ago as 1884 and has been repeatedly noticed since, particularly

by Longstaff and Bainbrigge Fletcher. The resemblance is,

however, entirely accidental, as their habitat in S. India and
Ceylon clearly shows. Broadly speaking, if observed above 4000
feet, it will assuredlj^ be A. hyperbins, if on the littoral and up to

about 4000 feet, almost certainly D. plexipjnts ; it is onl)'- on the

confines of each other's territory that they in any way come in

contact and where an error can be made. Cethosia nietneri,

Danais ceylonica, and Papilio clytia (dissimilis) fly in the same
localities, that is, in jungle where the light is very flickering. It

is not only very difficult to distinguish them apait, but they are

quite difficult to see, as their black and white marking tends to

make them invisible. They also frequent the outskirts of jungle

and even more open countiy, and here they ai'e quite easy to

distinguish, particularly P. clytia [dissimilis), which is a larger

and much yellower buttei'fly.

Mr. T. Bell considers Cethosia to be an unpalatable genus owing
to the nauseous juices and leathery bodies of the species. Eitripus

consimilis very closely resembles a Danaid in both sexes, and
would be considered an undoubted case of either ]3atesian or

Miillerian mimicry : it is not a Ceylon butterfly, and I first

made its acquaintance in the Nilgiris ; by its lofty sailing flight,

particularly in the female, I recognized it at a glance from a

Danaid, which rarely or never ascends more than about ten feet

from the ground.

It is more in their peculiar manner of flight rather than in

any difterence of colouring that model and mimic can as a rule
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be distingiiislied ; when at rest the difficulty is considerably

greater, and I would draw particular attention how not infi'e-

quently butterflies of a similar pattern on the under surface of

their wings chose the same resting places, and often the same

bush or branch on which to settle for the night. The following

two notes indicate this.

"Colombo, July 1909. I observed at sunset sixteen Telchinia

violce and some Dana/is chrysijjjms with their wings closed, at rest

on a leafless bush ; they exactly resembled witiiered lenves, and it

was exceeding difficult at ten measured paces to distinguish the

species, at about twenty paces it was very difficult to recognize

them as butterflies at all, and at thirty paces they were practically

invisible."

"KuUar, Nilgiris, 12.4.1910. In a grove of Areca palms

Buplcea coreta, E. core, Danais limniace a.nd D. septentrionis simply

swarmed, they were in hundreds and hung in festoons from the

palms. Though many of each kind were on each leaf, they usually

kept together. It was deep shade, and the Euploeas seemed to

match the decayed vegetation and the Danaids the green leaves.

There were also many Danais plexlppus but no other butterflies."

With regard to the above quoted instances, Mr. R. C. Punnett,

after a study of them foi' about six weeks, writes :
" With the

exception of Argynnis htjperhms and Prioneris sita, I have had

frequent opportunities of observing all these cases, and in every

one it has appeared to me that the resemblance is far less striking

when the insects are seen alive than when they are exhibited

pinned out in the orthodox way on cork. I have found that with

vexy little experience the eye comes to distinguish the mimic from

the model without hesitation. As a rule it is in the mode of flight

that they differ from one another My impressions of all

these so-called cases of mimicry which I have been able to see, ia

that the resemblances are certainly not sufficiently close to

deceive the eye of a civilized man with a little experience of them.

For that reason I am inclined to doubt whether they would

systematically deceive an enemy bi-ought up among them, whose

means of earning a livelihood depended largely upon the readiness

with which he could distinguish between mimic and model. I

do not wish to deny that in some cases, and upon occasion, the

resemblance may be of service."

All local entomologists would endoi'se the above remarks, but

there is this to be said, that Mr. Punnett was aware of these cases

of mimicry before he arrived in Ceylon, and was on the look out

foi- them; if he had been totally ignorant of them, it would

have taken him some time before he recognized the phenomenon,

but having once done so, he would no doubt have had no further

difficulty.

The detection of certain cases of mimicry would appear to be

greater in some countries than in Ceylon. Colonel Bingham,

writing of the Papilio ch/tia group, says :
" They have nearly all

a wonderful resemblance to forms of Ewplcea and Danais, and it
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I'equires a quick eye anil some experience to discriminate between
Euplcea and Papilio clytia I'ace panope and between Danais
limniace and the dlssimiUs form of P. clytia, especially when on
the wing." In reply to a queiy of mine on this point Mr. W. F. H.
Rosenberg writes:—" London, August 29tl), 1910. During my
travels in Colombia and Ecuador I found that mimicking species

did frequent the same places as their models. For instance, the

Dismorphius (Pierines) which mimic certain groups of Ithomiine

butterflies, such as Ithomia zelica, were seen Hying in clearings

in woods etc., in company with the Ithomias. It is curious to

note, however, that there is a slight difference, difficult to

describe, in the mode of flight of the two groups, so much so

that a trained collector would rarely mistake one for the other.

Again, the S. American Acneines of the genua Aotinote, which

settle in groups on damp patches of sand, have their mimics in

the shape of Nymphalines of the genus Eresia. But while the

Actinotes will allow themselves to be picked up with the fingers,

the Eresias always fiy up on the appi'oach of danger."

The Rev. St. Aubyn Rogers also, in his well known paper on

East African l)uttertlies, mentions how often at first he was
deceived by model and mimic, but how after a short ac({uaintance

he readily recognized them.
But confining myself to Ceylon, the ease with which every case

of mimicry occurring there can usually be detected, causes me to

be in sympathy with those who consider that this constitutes a

great difficulty in the acceptance both of Batesiaii and Miillerian

mimicry. Both reptiles and birds are well represented, and in

order to afford a complete study of the fauna I propose taking

them in order, first dealing with the reptiles. I can scarcely

hope not to have overlooked some species, but I trust there is no
serious erroi-.

The Lizards of Ceylon.

Five families are represented ; namely Geckonidfe, Varan idte,

Scincidpe, Lacertidfe, and Agamida?. The first three of these are

almost unquestionably of no account in our enquiry. The
Geckonidje are mostly nocturnal with but one diurnal species,

Gonatodea kand/mnas, common in houses at Kandy and confined

to that part of the island. The Geckos I have observed feeding

at night were quite indiscriminate in their captures. Of the

Varanidse, two species ai'e large carnivorous lizards, commonly
called iguanas, frequently attaining a length of three or even four

feet. One species when young ascends trees, and Mr. Rosenberg

has seen a Mexican species eating butterflies.

The Scincidte has four genera, Acontias, Chalcidoseps,

Lygosoma, and Mabuia. The first has four species with limbs

rudimentary or absent ; in appearance they are very like our slow-

worms but smaller. One species, A. hurtoni, is usually found

under stones, and the others, so far as I have been able to

ascertain, inhabit similar situations. They appear to feed on
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small worms. Chalcidosejjs has but one species, G. thwaitesii, a

small creature about two inches long with very short limbs. It

is not represented in the Colombo Museum collection, and I am
unacquainted with it. Lygosoma 1ms three species, one found in

the hills, the other two common in the low country. Their

forelegs are very feebly developed, in fact almost rudimentary,

and judging b}' their general appearance they pi-obably have the

same habits as the next genus, Mabida, which contains two
species, one of which is rather rai-e : the other, M. carinata, is the

well known Brahminy Scink, which so far as my experience goes

feeds almost entirely on ants, I have invariably failed to get it

to feed on butterflies.

The family Lacertida; has but one genus, C'abreta, containing a

single species leschencadtu, very small and rare, found only at

Mullative in the arid north-western district.

The Agamidas has five genera, but three are represented by a

single species in each. Otocryptis bivittata, a very small creature,

confined apparently to the wet districts up to 2,000 feet : I have
no personal acqviaintance with it. Cophotis zei/lanica, also sma.ll

and found only in the hills : in captivity it feeds readily on flies,

which it captures after the well known manner of the chameleon.

Ljjriocephcdus seutatios, a magnificent creature found only in the

outer hill-ranges, where the climate is hot and moist. My friend

Mr. Alers Hankey, who has kept these species both in captivity

and at large in his garden, informs me that they feed on " almost

anything—moths, flies, beetles, grasshoppers, worms, and even
boiled rice." We may conclude that their taste in butterflies,

which they in all probability eat somewhat extensively, is

impartial.

The genus Geratojihora has three species only, one of which I

know, G. stoddartii, found only in the highei' ranges. It feeds

on worms and positively declined buttei'flies when in captivity.

The genus Ccdotes has seven species, three of which are some-
what rare ; these I do not know nor one other, G. mystacens. Two,
G. ophiomachus and G. versicolor, are extremely abundant from the

coast to about 3,000 feet, thence upwards iiigrilahris takes their

place and is likewise very common. All members of the genus
have probably the same habits and are undoubtedly highly

destructive to insect life. In fact I have little hesitation in

saying that they ai-e the gi-eatest enemies that butterflies have
to contend against, and when in Nuwara Eliya in 1909 I should

have had no great difficulty in making a fair collection of butter-

flies mutilated by them. The injuries were of all kinds, but
mostly a semi-circular piece, the size and shape of the lizard's jaw,

had been taken out of the hind wing. These mutilated butterflies

indicated no discrimination on the part of their enemy
;
perhaps

Argynnis liyperbms was the most frequent victim. My experi-

ments, though not so complete as might be wished, show that

these lizards exercise no partiality ; but the butterflies experi-

mented Avith are those commonly found in the gardens at Colombo,
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where Calotes is abundant, and almost all those which occur at

Nuwara Eliya, the fauna of which is very poor.

Experiments with Lizards in Colombo.

The two species of reptiles experimented on belonged to the

genus Calotes (C. ophlomachus and C. versicolor), or blood-sucking

lizards as they are commonly called. In appearance and habits

they are fai- more like Chameleons than ordinary Sand-Lizards,

and like them have the faculty of changing colour and assuming

on occasions brilliant scarlet, yellow and green, particularly about

the head ; but on the other hand they are very quick in their

movements and can run with considerable speed. They are

usually to be found sitting on walls and palings, clinging to the

stems of the longer grasses, and frequently lying in wait for their

prey behind the umbels of flowering shrubs, where their gaudy
colours help to deceive visiting insects. In such positions they

will wait motionless for hours on the chance of prey coming
within reach. But as I was unable to devote a whole day for

such prolonged investigations, I adopted the following method as

being the nearest approach to natural circumstances. I attached

a defunct or moribund butterfly by a long line of fine silk to a

fishing-rod, and thus succeeded with the help of the wind in

bringing the fly within reach of the reptile. The following were

the results from the end of November to the end of December
1908, with the notes I made at the time.

November 24. A male Papilio p)olytes was waved over a green

Calotes ophiomachas which was clinging to some grass. The lizard

became slightly excited and made a grab at the insect, biting out

a piece of the fore wing and immediately eating it ; a second time

it bit a piece out of the hind wing including the tail ; the insect

if alive would certainly have escaped on both occasions. Finally

it seized it by the head and ate the remainder.

November 30. A female Papilio polytes of the black and white

variety offered in the same way to another Calotes. This lizard,

which was evidently hungry, became excited when he saw the

butterfly, and made a grab at it and bit out a piece of the fore wing
Avhich it promptly began to eat ; the butterfly would have

escaped. While this "fishing" was going on, a male butterfly

attracted by the female flew quite close to the lizard, which made
a dart at it and tore away a piece of its wing, and the butterfly

flew off. A lizard grabs at any part of the buttei'fly that comes

within reach, and as the gi'ass sways when it moves it is quite

a chance what part is seized ; the habits of Calotes therefore

negative any theory of so- called directing marks so far as they are

concerned.

November 25. The wings of the black and white variety of

P. polytes ai'e quite common in the garden, and I am quite sure

the Calotes devour great numbers of them. I saw C. versicolor

with a live one in its mouth ; on this occasion it was holding the
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insect by the fore wing—when it saw me it lun to a tree, and I

fancy dropped the insect which, as I could not find it, probably
flew away.

December 4. Saw C. versicolor seize Delias eiccharis on the

wing. On this occasion the lizard was in the foliage at the top

of a bush, and sprang out and captured the butterfly as it flew

past.

December 6. Eitploea core was eagei'ly seized, held in the

mouth for a long time and then eaten.

December 7. Telchlnia violce was eagerly seized by the body and
devoured.

December 9. Two Danais chri/si^jpits taken one after the other

by a green Calotes ophiomachus. It watched the butterfly, seized it

by the body, and ate the whole of it after holding it in its mouth
for some minutes.

December 18. Papilio (Menelaides) hector seized as soon as seen,

held in the mouth for some time and eaten slowly. The lizard

seemed very puzzled at the dryness of its meal as the butterfly

had been dead five days, but finally ate it all.

December 20. C. ophioviachiis ate a male Pajnlio p)olytes.

December 30. Saw Terias hecahe captured by Ccdotes versicolor.

During these two months buttei'flies and other insects were very

nvimerous owing to the rain at the break of the N.E. monsoon.
The tall Mauritius grass in the garden was a place, of i-efuge for

the butterflies during the heavy rain, and numbers of them could

be seen any morning sunning themselves and sitting with

expanded wings halfway up the grass stems. P. polytes and
P. demoleus were particularly numerous and several had pieces

taken out of their wings, no doubt by lizards. It was an
interesting fact that so long as the butterflies remained perfectly

still, they were entirely unnoticed by the lizards, though they

might be in close proximity to them. Both these butterflies

rest throughout the night with wings widely expanded.

Experiments loith Lizards in Nivwara Eliya, 6,200 ft.

Three species were experimented on, Calotes nigrilabris, Cophotis

zeylanica, and Ceratophora stoddartii. All three are peculiar to

Ceylon and confined to the hill-districts. C nigrilabris is about

a foot in length including the tail, and is brilliant emerald green
with a black bar across the lips. It has the same habits as

G. versicolor and C. ophiomacJuts but is much tamei- ; in fact it is

not at all difiicult to capture with the hand as it rests on a bush.

Calotes nigrilabris.

3.3.09. Ate a Terias hecabe greedily, and another shortly after.

3.3.09. The same lizard ate another T. hecabe, and another

made frantic grabs at E. core, dangled as usual at the end of a
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string; when eventually I allowed it to take it, it ate it readily.

The same lizard ate T. hecahe.

7.3.09. Another lizard ran out from its bush and caught

Terias lihythea. A Pajnlio aristolochice, a very scarce species in

N'Eliya, caused great excitement in a male and female on the

same bush ; they rushed out to capture it, then drew back

apparently frightened at its size and at length would have nothing

to do with it. Offered to another it waa seized by the fore wing

and a part only eaten, the I'eason being that it was frightened of

me. Offered again to the first pair they took no notice of it, but

one made a jump of quite six inches and snapped up a fly which

had settled on a leaf. This shows that they were hungry at the

time.

15,3.09, A fresh Ajypias galene 2 I'eadily taken, but not so

eageily as by another which had I'ecently changed its skin and to

which some of the slough was clinging. This was very hungry
and made quite a respectable jump at A. galene S , which it caught

round the body. Immediately afterwards it devoured Catojisilia

pomona.
15.3.09. Ofiered Pap'dio [Menelaides) hector to a remarkably

fine lizard, which caught it by the base of the hind wings ; these it

ate very slowly and dropped the rest, no doubt because it was too

dry. The same thing happened with Telchinia vioke and another

lizard. These two butterflies do not occur in N'Eliya,

16.3.09. A female moth, 6'pilosoma melanopsis, Fam. Arctiidse,

with remarkably large brilliant crimson body and pink hind

wings, the dull fore wings being removed, was at once taken by
a lizard, which ran some distance after it. It proved a very

considerable mouthful which took quite half an hour to get rid of.

During Mai-ch, April, and May I noticed a very considerable

number of butterflies, more particularly Argyntiis hyperhius, with

pieces taken out of their wings, usually the posterior portion of

the secondaries. I have no doubt that almost all these injuries

were caused by this species of Calotes which is very numerous at

N'Eliya. I might almost say there is a specimen on every bush.

19.3,09. A Euplcea core S proved very attractive ; a half-

grown lizard ran more than a yard out of the hedge and seized it

by the head as it lay on the ground. With the same species a

large male made a dart at Danais fivmata attached as usual to a

line of silk, caught it by the hind wing and devoured the whole of

it, A smaller individual seated on a bush of salvia became highly

excited by Polyommatas boetica with its wings closed, and ran all

over the plant after it, eventually catching it by the body; imme-
diately afterwards it ate three Terias hecahe, one after the other,

24,4.09, A female lizard, and one I have frequently expei-imented

on, ran from its hiding place and caught Pyrameis cardui by
the head after considering for a moment its cryptic underside.

Another scrambled over its bush in the usual waj^ and seized

Lethe daretis 5 by the hind wing.

These lizards were very tenacious in their grasp : as a rule, after
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capturing their prey, they hold it quietly in the mouth for some
time, but if it struggles they immediately begin eating it. A
renewal of a struggle leads to the same thing,

Cophotis zeylanica.

This lizard is found only in the hill tracts of Ceylon, and is

most frequently found resting on tree-trunks in shady places.

It has considerable power of adapting its colouring to its

surroundings, but not to the same extent as the Chameleon. It is

almost five inches long including the tail, which is usually two or

three inches. It is extremely sluggish in its movements, depend-
ing entirely on its cryptic colouring to escape observation. It is

quite harmless and can easily be taken in the fingers. It eats flies

readily in captivity, bvit all my efforts, both with specimens at

large and in captivity, to induce them to eat butterflies resulted in

failure, even those with tlieir wings entirely removed seemed only

to frighten them.

The Horned Lizard. Geratojyhora stoddartii.

This interesting reptile is also peculiar to the island, entirely

confined to the hills, and I do not think it occurs below 5000 feet.

It varies in colour from a vivid green with black bands (three

only seen) to a unifoi-m broAvn. It has the faculty of changing

its colour according to the nature of its environment. Only
once have I found it otherwise than on a tree-trunk in deep shade,

where butterflies very rarely penetiute. All attempts to make it

eat butterflies in the wild state failed, and the following is a note

on a captured specimen:—"^13.4.09. Put numerous flies in its

cage, there appeared to be a diminution the following morning.

Put Terias hecahe and Pyrmn&is cardui alive into its cage. It did

not notice the latter as it rested with closed wings on the gravel,

though within thi-ee inches of it ; but when it moved its fore

wings up and down—not in and out—it was on the alert and
crept up to it, but before it had made up its cautious mind to

attack, the butterfly flew off, hitting it on the snout in so doing,

which utterly disconcerted it." I may say that about the only

butterfly in the upper hill distiict which frequents shady places

is Lethe daretis. Mycalesis and Yphthhiia do not extend so high.

The chance of a meal off a butterfly is therefore remote.

Dr. Willey informs me that its natural food is small worms.
It would seem then that those who assume that reptiles take no

part in the production of Batesian or Miillerian mimicry are

correct, though further experiments are required.

The Insectivorous Birds of Ceylon.

A few introductory remarks are needed before dealing with the

insectivorous bii'ds. Speaking generally the Mimicrists, if I may
use the term, maintain that birds do eat butterflies largely; the

Anti-Mimicrists that they do not. The evidence of the latter is
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1

necessarily negative, and we must therefore try to find some
reasonable standard by which we can judge whether a particular

bird is a butterfly eater or not. We shall not be far wrong if we
employ the criteria accepted by Mr. Guy Marshall in his paper
" Birds as a factor in the production of Mimetic Resemblances
among Butterflies" (Trans. Ent. Soc. Lond. 1909), only in this

case in a contrary sense. Speaking of the want of real evidence

on the part of the Anti-Mimici'ists, he says:— " When a naturalist

who has spent some time in the tropics expresses a decided

opinion to the eft'ect that birds do not normally eat butterflies,

because he has never observed them doing so, it is incumbent on
us, befoi'e accepting his evidence as having any i-eal scientific

A^alue, to satisfy ourselves that he has made a systematic and
thorough investigation of the subject, and that his views are not

based merely on casual and inadequate observations. For in a

matter of this kind there is giuve danger that absence of evidence

may be due simply to lack of observation. If a collector main-
tains that birds do not eat butterflies, we are justified in asking

him for a fall list (italics mine) of the other insects which he has

seen captured by birds. And I venture to think that a closer

inquiry of this kind would reveal the fact that most of the

negative evidence which has been brought up against the Select-

ionist interpretation of mimicry is really of little worth."

Passing over the obvious reply that as it was the Selectionists

who first asserted that birds ate butterflies, it is their duty to

prove it if they wish their theory accepted, it would appear

tha,t Mr. Marshall does not consider it necessary for an observer

to be very accurate as to the species captured before attributing

butterfly-catching propensities to certain birds.

In the case of the Redstart we read that " They take flies, gnats,

small butterflies, and all sorts of small two- and four-winged insects,

partly on the wing and partly at rest" ; and again, "It feeds on

flies, gnats, small butterflies, and vai'ious other kinds of small

coleopterous and other insects, caterpillars, etc." Now if such

evidence is accepted, namely, that the Redstart eats butterflies,

without the necessity of naming the individual species captured

(though it might well be suggested that these small butterflies

were really small moths), it would appear only just that when
such an authority as Legge states that the food of the large Indian

Cuckoo-Shrike consists of " caterpillars, grasshoppers and various

other kinds of coleopterous insects " without mention of butterflies,

that such should be regarded as sufiicient evidence that butterflies

are not destroyed by it in sufficient numbers to cause any form of

mimicry. But, on the other hand, when we I'ead of a bird feeding
" on beetles and the many larger members of the insect kingdom
which aflfect Ceylon forests," it is quite possible that such a one

would produce a struggle for existence among butterflies. It is

only by adopting some such standard as this, faulty though it may
be, that we are likely to come to any conclusion. As to the actual

observation of insects captured by birds, no one who has not
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experienced it can form an idea of its difficulty. Let any one who
would appreciate it, watch a blackbird or thrush in his own garden,

and even with the best field-glasses he will be unable in the great

majority of cases to name the species of insect caught, or more fre-

quently than not the order to which it belongs. In the tropics the

difficulties are increased a hundredfold : fortunately in the case of

butterflies the task is lightei', and it is often easy to name the species

owin<j to the habit some birds have of holdino- the insect in the

bill for a few moments before swallowing it, and the lengthy

time it takes others either to tear ofi' the wings after the manner
of Shrikes, or beat them off against the ground as is the custom of

the Robin family. Bee-eaters and Paradise Flycatchers nip off the

wings close to the body as neatly as if done by a pair of scissors.

A certain number of birds are migi'ants, such as the Cuckoo
and Swallow, which pass a portion of the year in Ceylon and the

remainder in northern latitudes ; such birds, as pointed out by
Mr. Marshall, would have to learn the distastefulness or otherwise

of the butterflies that inhabit such dissimilar countries, and
theii- influence on the butterfly population of both areas would
have to be taken into consideration. These are, however, few in

number compared with the partial migrants, which move from
one part of the Oriental region to another ; and the butterflies

there being of the same character, the lessons they have learnt in

one part of their distribution are valuable to them in another.

A great many of the resident insectivorous birds move in an
irregular manner fi'om one part of the island to another according

as their food supply varies, and as this consists of insects alone it

is largely dependent on the lainfall. Such a movement cannot

be strictly termed a migration and may be a few miles only ; for

instance, the i-ainfall in Colombo is about eighty inches, twenty
miles off it is nearly two hundred; when there is a comparative

paucity of insect life at Colombo the birds, or rather some of them,
find plentiful sustenance by moving a few miles inland. Some
birds again, such as the Robins, remain in and about the houses

and gardens year after year, and others, such as the Green Bee-

eater, are never found in the wet portion of the island.

It is this slight to and fro movement which makes me sceptical

of any insectivoi'ous bird in Ceylon, and probably in any tropical

island, being evei' really hard up for food.

Mr. Marshall quotes Dr. Franz Doflein as writing :
" From the

observations which I made in the jungles of Ceylon, it is quite

incomprehensible to me how naturalists who have spent years and
tens of years in the tropics can deny the fact " [that butterflies

are frequently attacked by birds]. I had ver-y little doubt when
I read this passage that Dr. Doflein was speaking of the north of

the island, and his recorded observations confirm this ; I should,

however, be veiy surjarised if he could say the same of the whole
island, more particularly the hill districts. One point to which I

wish more particularly to draw attention, is his suggested

immunit}^ from attack of the magnificent Ornithoptera darsiiis,
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attention being drawn by him to " its slow, lazy and almost
unwieldy flight," the chai'acteristics of an unpalatable buttei-fly.

It does not occur or very I'arely in the north of the island, where
a bird, the Paradise Flj^catcher, is very abundant, but at Kandy,
to which place every visitor goes, and whei'e possibly Dr. Doflein

made his observation, the butterfly is very common and the Vjird

rare, though T have seen it. But it so happens that at the foot of

the Nilgiris, both bird and buttei'fly inhabit the same disti'ict and
the former is an inveterate enemy of the latter, it eats numbers
of them b}'^ nipping off" the wings and swallowing the body. The
slow, lazy flight may possibly advertise its unpalatability to some
birds, but it makes it the easier victim to the Paradise Flycatcher,

which in my opinion is the greatest enemy butterflies have in

this part of the world.

I have always experienced considerable difficulty in under-
standing how a distasteful butterfly has acquired a slow sailing

flight *. It is easy to see how swift flight could be brought about
by natural selection, but the converse is not so clear. Presumably
Euploeas, Danaines, etc., have always been distasteful on account
of the poisonous or nauseous nature of the food-plants, and those of

slower flight, as in the case of the palatable kinds, would naturally

be first captured, and we can understand how a race of quickly-

flying evil-tasting butterflies would be evolved by natural selection.

But if quick flight is of assistance in enabling a tasty butterfly

to escape capture, I find it difficult to l:)elieve that a nasty one,

with equal powers of flight, would not be equally benefited. And
if this be so, slow flight foi- the purpose of advertising unsaleable

goods seems unnecessary and the method by which it has been
evolved veiy obscure.

When we come to study fast-flying butterflies in their native

haunts, we find in eveiy case a diflferent rate of flight according

to the hour and weather. If it is a cloudy morning they fly much
slower than they do in hot bright sunshine ; the majority fly

their fastest aftei' 10 a.m. till 3 p.m., often i-esting between 12
and 2. But in the early morning and late afternoon, these same
butterflies can often be captured with the gi'eatest ease, as at this

time they are usually feeding. This is the case with the rapidly

flying Teracolus {fausta, danae, &c.) and many Papilios, and this

may account for the difiei-ent opinion Dr. Doflein and I hold
regarding P. hector and P. polytes. He considers them to be of

swift flight, and so no doubt they are in the middle of the day,

and particulai-ly when flying ovei- bare gi^ound from one patch of

cultivation to another ; but on a dull day or early in the morning
or evening they are particularly easy to catch. If Dr. Doflein is

correct we have here an instance of a Miillerian combination of

* Mr. Marshall speaks of " the acquisition of unpalatability," by which I presume
he means that a slightly nauseous butterfly has become more so by a process of
evolution, and this has been accompanied by an increasingly slower flight. There
is no proof, so far as I know, that a JSupIcea for instance has undergone any such
process, and the assumption appears to be entirely theoretical.



714 LT.-COL. N. MAXDERS ON THE

unpalatable butterflies adopting or having a naturally quick

manner of flight which enables them more or less successfully to

avoid the tasting experiments of young bii'ds. I mention this in

order to show the difficulties that beset us even in the field, and

how two observers may form a diametrically opposite opinion on

apparently such a simple mattei- as the flight of a butterfly.

Dr. Longstafi" is no doubt correct in saying that P. j^olytes has a

quicker flight than P. hector.

This varying velocity of flight makes me somewhat sceptical

that swiftness has been evolved in order to escape capture, as an

enemy by selecting the opportune moment can efl:ect the seizure

of a fast-flying buttei'fly as easily as one of slow and laborious

flight. Tliose foes of butterflies, the Bee-eaters, feed during the

hot hours of the day, and Drongos in the morning, late afternoon,

and often after sunset.

Many butterflies are conspicuous under one set of conditions

and the reverse in another, even at the same time of the da}'.

Telchinia violce is said to belong to the most distasteful group

of butterflies. Its flight is slow and deliberate, and it is very

conspicuous when flying over a grass field ; its bright brick- red

colour forms a strong contrast against the green, and it thus has

the characteristics of an inedible insect. In the blazing dazzling

svinshine on the dried-np plains of India its colour so matches the

soil that it is decidedly difficult to see, particularly the female

which is almost invisible. Its under surface matches admirably

the dried-up leaves of the bush on which it frequently takes up

its position for the night, and undei- these circumstances it has all

the characteristics of an edible insect. On a day in March this

butterfly was flying over the green gardens of Colombo, and three

days afterwards I met it at Trichinopolj^, with a sliade temperature

of 104°, dazzling sunshine, and scarcely a blade of grass to be seen.

It will pi'obably be held by Selectionists that in certain cases

such as in extremely dry weather, even an inedible butterfly

requires concealment and that conspicuousness is beneficial to it

as advertising the worthlessness of its goods in the wet season,

when insects are abundant. I have given my i-easous for

believing that in tropical islands there is no real scarcity of insect

life that cannot be made good by birds. It may also be argued

that its invisibility one moment and conspicuousness the next may
be of advantage to it, but if this be so, it is diflicult to understand

why such an extremely distasteful insect as an Acrma is held to

be, should be obliged to pass through such a complicated process

of evolution.

In compiling the following list of birds, I have followed Gates

and' Blanford, as their nomenclature is more modern than that of

Legge ; where not otherwise indicated, the notes in inverted

commas are quotations from Legge.

Captain Legge spent eight years in Ceylon, and those who were

there with him, now few in number, have a clear recollection of

his knowledge, zeal, and painstaking industry.
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Fam. CRATEROPIDyE.

Subfam. Crateropin.e. (The Babblers.)

"All feed on the ground like, thrushes. They . . . probabl}^

derive no portion of their food directly from trees, the fruit they
occasionally eat being ]jicked off the ground as they forage for

insects." {Oates.)

1

.

The Southern Indian Babbler. Crateropus striatus.

" Its food is entirely insectivorous, and is mostly taken by
scratching among leaves and debris on the gTound."

2. The Ceylonese Babbler. C. riifescens. Indigenous.

" I found the stomachs of several examples killed in the month
of August to contain portions of a lai-ge black beetle which was
affecting the jungle in large numbers at the time."

3. The Ashy-headed Babbler, C. cinereifrons. Indigenous.

" Delights in exploring the mossy I'ecesses of fallen trunks, in

which humid spots it finds an abundance of caterpillars, bup-s,

hemiptera, and coleopterous insects."

4. The Ceylonese Scimitar Babbler. Poinatorhinus melanurus.
Indigenous.

" Goes about in small companies searching for its insect food

on low branches or clinging woodpecker fashion to the trunks or

large branches, about which it jumps and twists itself with con-

siderable agility."

Subfam. Timeliinj*;.

5. The Small White-throated Babbler. Dumetia albigularis.

" Its food consists of the larvas of various insects and minute
coleoptei'a."

6. The Ceylon Yellow-eyed Babbler. Pyctorhis nascdis.

Indigenous.

" I have always found its food to consist of small coleoptera

and various minute insects."

7. The Brown-capped Babbler. Pellerneum fuscicapilhmi.
Indigenous.

" It feeds on the ground in dense thickets, picking up beetles

and insects from amongst decaying herbage ; it rarely shows
itself in the open."

8. The Black-fi^onted Babbler. Khopocichla nigrifrons.
Indigenous.

" This modest but active bird frequents underwood, thickets

and tangled jungle subsisting entirely on various insects

and their larvae."

There is no indication among the Ceylon Babblers of any
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butterflj'-eating propensity, but Mr. Frank Finn experimented with

an Indian i^peciefi {Crateropns ccmorus), and came to the conckision

that they distinguished in time betAveen a tasty and distasteful

butterfly. The note I made at the time I studied his experiments

is as follows :—It is evident that they had no notion at fir-st as to

what was palatable and what was unpalatable, but as the experi-

ments proceeded they learnt gradually to discriminate I

conclude that as these birds with one exception were adult when

captured, they could not have undertaken tasting experiments

when young, otherwise they would have recognized a distasteful

species.

Subfani. Brachypterygin^e.

9. The Indian Blue-Chat. Larvivora hnmnea. A migrant.

" Appears to feed entirely on the ground." (Oates.)

10. The Ceylon Ai"renga. Arrenga hlighi. Indigenous.

" The food consists of various insects and in the stomach of my
specimen I detected the bones of a frog." Mr. Oswin Wickwar
tells me that he found a species of snake, Aspidura sp., quite four

inches long in the stomach of the bird shot by him.

11. The Ceylon Short-wing. Elaphrornispalliseri. Indigenous.

" Found in thick brushwood feeding on the ground." {Oates.)

" It feeds on ants and other minute insects and to some extent

on small seeds."

12. The Indian White-eye. Zosterops palpehrosa.

13. The Ceylon White-eye. Zosterops ceylonensis.

These species have the same habits as those in Bourbon and

Mauritius.

Subfam. LioTRiCHix^.

14. The Fairy Blue-bird. Irena puella.

" It feeds principally on fruit." {Oates.)

15. Jerdon's Chloropsis. Chloropsis jerdoni.

" Seeds may often be found in its stomacii, though they are not

so generally partaken of as insects."

16. The Malabar Chloropsis. C. malaharica.

" Lives on fruit and insects, chiefly the latter."

17. The Common lora. uEgithina tiphia.

" I have occasionally seen it dart out and seize a passing moth

or butterfly on the wing and alighting again swallow it whole, a

habit which is testified to by the lar-ge Mantidse and other winged

insects which are often found in its small stomach." " Frequents

orchards feeding on insects which it finds among the

leaves." {Oates.)
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Subfam. BRACHYPODINiE.

18. The Southern Indian Bulbul. Hypsipetes ganeesa.

" Its diet consists of fruits, seeds and berries it,

however, also feeds on insects, and I have observed it occasionally

dart at them from its perch, although its usual manner of cap-

turing them is to seize them from the branches of trees, to which
it will sometimes cling after the manner of a Tree-creeper."

19. The Madras Red-vented Bulbul. Molpastes hcemorrhous.

" Feeds mostly on fi-uit." {Oates.)

20. The Yellow-browed Bulbul. lole icterica. Indigenous.

" I have found it to be more insectivorous than frugivorous."
" It wanders about in small flocks, feeding almost entirely on

fruits and seeds." {Bourdillon.) " In all the specimens I have

examined I have found fruit only in its stomach, but from the

strong bristles at the base of the bill I suppose it may, at certain

seasons, partake of insects." {Jerdon.)

21. The Black-capped Bulbul. Pycnonotus melanicterus.

Indigenous.

" It is chiefly insectivorous, small seeds are sometimes devoured

by it, and I have found snails of some little size in its stomach."

22. The Yellow-eared Bulbul. Kelaartia penicillata. In-

digenous.

23. The White-browed Bulbul. Pycnonotus luteolus.

" It is both insectivorous and frugivorous, chiefly the latter, and
thei-e is nothing to which it is more partial than the seeds or

berries of the latana plant."

Bulbuls are very frequently kept as cage birds, and have perhaps

been more often experimented with than any other ti'opical bird.

Those I kept yeax's ago ate any butterfly given them, and I think

it is now generally acknowledged that those species which are

known to be insectivorous also attack butterflies, but they show
no discrimination in eating them.

Fam. DiCRURiD^. Drongos or King Crows.

All the Drongos are known to eat butterflies.

24. The Black Drongo. Dicrurus ater.

" The principal food consists of coleoptera, grasshoppers, winged
termites, of which it is very fond, and ticks, which latter it takes

from cattle. It has been known to devour small birds."

25. The Indian Ashy Drongo. D. longiccmdatus. Migratory,

Proc. ZooL. Soc—1911 No, L. 50
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26. The White-vented Drongo. D.leucopygialis. Indigenous.

"It is entirely insectivorous, its diet consisting chiefly of

beetles, bugs, termites and such like."

27. The Ceylon Black Drongo. Dissemuroides lophorhinus.

Indigenous.

" Damp forests and even their most gloomy recesses are fre-

quented by this fine bird It feeds on beetles and the many
larger members of the insect kingdom which afiect Ceylon

forests."

28. The Larger Eacket-tailed Drongo. Dissemurus

paracUseus.

" Feeds chiefly at dusk when the bats come out."

The distribution of this family in the island is to be noted.

The first species is confined to the Jaffna peninsula and north-

west coast : I found it abundant on the opposite Indian coast in

March. The second is migratory and does not breed in the island.

The third is of general distribution. The fourth is confined to

the heavy forests of the Western Province. The fifth to the

North and Eastern Provinces.

Fam. Sylviid^. Warblers,

29. The Indian Great Reed-Warbler. Acrocejyhcdus stentoreus.

*' The diet consists of small flies and minute insects."

30. Blyth's Reed-Warbler. A. dumetorum. Migrant.

31. The Rufous Fantail. Cisticola cursitcms.

" The diet of this species in Ceylon consists of many sorts of

small insects and caterpillars." " The indigestible parts of the

food, which consists of small beetles, caterpillars and little snails,

are thrown up in pellets." {.Terdon)

32. Franklin's Wren-Warbler. Franklinia gracilis.

" The food consists of small insects, which it picks up among the

dead wood to which it is so partial."

33. The Broad-tailed Grass-Warbler. Schcenicola platyura.

" Feeds on the ground," {Oates.)

34. The Greenish Willow-Warbler. Acanthopneusteviridanus.

A migrant.

35. The Ashy Wren-Warbler. Prinia socialis.

" Its food consists of insects ; but occasionally I have found

small seeds in its stomach."

36. The Jungle Wren-Warbler. Prinia sylvatica.

*' Its food consists of small coleoptera and other minute insects,"
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37. The Southern Wren-Warbler. Prinia jerdom.

" It is purely insectivorous."

Fam. L A N II D ^. Shrikes.

Subfani. Laniin^,

" These birds live entirely on insects, the Tree-Shrikes oc-

casionally seizing a small biixl or mammal. Some descend to the

ground to seize their prey, a few catch insects entirely on the

wing, and others, again, search branches and leaves for their

food." {Oates.)

38. The Rufous-backed Shrike. Lanms erythronotus.

" A local bird feeds on grasshoppers, which it entraps

on the ground, and also preys on Mantidse and dragonllies."

It almost certainly eats butterflies. I have seen it occasionally

in Colombo.

39. The Brown Shrike. Lanius cristatus. A migrant.

Certainly eats butterflies. See experiments on birds in

Colombo (p. 737).

40. The Black-backed Pied Shrike. Ileinipus picatus.

" They are rather flycatchers than shrikes in their habits ....
. . . continually darting out and seizing insects on the wing."

(^Oates.)

41. The Common Wood-Shrike. Tejihrodornis pondicerianus.

" Moths and small butterflies form a considerable portion of

its food."

42. The Orange Minivet. Pericrocotusflammeiis.

" Its diet consists of small butterflies and various winged insects.

In the woods of the Horton Plains I saw it catching insects

in the moss with which the trees are entirely covered in that

damp region."

Mr. Ormiston tells me that he has known a small flock of these

birds completely clear ofi' some dozens of Papilio polytes larvse,

which he was hoping to rear on the fruit trees in his garden.

43. The Black-headed Cuckoo-Shrike. Campophaga sykesi.

" Its favourite food is caterpillars and other soft insects."

44. The Lai'ge Cuckoo-Shrike. Gi'aiicalus macii.

" Its food consists of caterpillars, grasshoppers and various kinds

of coleopterous insects," Hodgson states its food to be " Mantidse
Scarabsei, berries, vetches and seeds,"

45. The Little Minivet. Pericrocotus peregrinus,

'• It feeds upon various larvae (its favourite food) and small

insects."

50*
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Subfam. Artamiin^.

" They catch their food entirely on the wing, either by darting

on it from a fixed perch or by flying about after the fashion of

swallows." (Oates.)

46. The Ashy Wood-Swallow. Artamus fuscus.

This bird has been frequently quoted as having been seen by

Colonel Yerbury to catch several Euploea core.

Fam. Sturnid^. The Mynahs.

" They feed chiefly on the ground on insects and worms, but

they are fond of fruit and berries, which they pick off trees."

[Oates.

^

47. The Black-headed Mynah. Tememichus fcigodarum.

Widely distributed and common.

48. The White-headed Mynah. Sturnornis senex.

A rare and local resident.

49. The Common Mynah. Acridotheres tristis.

See experiments on birds in Colombo {infra, p, 740).

Fam. MuscicAPiDiE. The Flycatchers.

" The Flycatchers feed on insects which they either catch on the

wing, starting from a perch to which they usually return several

times, or by running with the aid of their wings along the limbs

of trees. They seldom or never descend to the ground." {Oates.)

50. The Indian Red-breasted Flycatcher. Siphia hy2:>erythra.

Partial migrant.

See experiments on birds at Nuwara Eliya {infra, p. 735).

50 {a). Tickell's Blue Flycatcher. Cyornis tickelli. Food ?

51. The Blue-throated Flycatcher. Cyornis ruheculoides.

Partial migrant.

52. The Ceylonese Dusky-blue Flycatcher. Stoparola sordida.

Indigenous.

See experiments on birds at Nuwara Eliya (p. 735).

53. The Brown Flycatcher. Alseonax laiirostris. Migrant.

The habits of this bird are well known.

54. Layard's Flycatcher. Alseonax miittui. Partial migrant.

" In the stomach of one example I found much larger insects

(moderately sized coleoptera) than I expected to find captured by

so small a bird,"
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55. The Grey-headed Flycatcher. Gulicicapa ceylonensis

.

Jerdon says it feeds on small insects.

56. The Indian Paradise Flycatcher. Ter2:>siphone paradisi.

Partial migrant.

See correspondence {infra, pp. 728 & 730).

57. The Indian Black-naped Flycatcher. Hypothymis azurea.

Mr. Oswin Wickwar has given me the following interesting

note :

—

" I watched two flycatchers of this species diving into a small

pond evidently in search of some aquatic insect. They both dived

in the most determined manner about five or six times, and,

although I looked carefully, I could not find any insects on the

surface of the Avater. They did not swoop down and just touch
the surface of the water in the manner of swallows, but deliberately

dived in with a splash like a kingfisher ; there was a momentary
pause, and then they fluttered back to the same perch or one near

about where they started from."

58. The White-browed Fantail Flycatcher. Rliipidura

alMfrontata.

" The chief food consists of mosquitoes and other small dipterous

insects, as also the small Cicadella." (Jerdon.)

Fam. TuRDiD^.

Subfam. Saxicolin^. The Chats.

" The Chats feed entirely on insects they capture generally on
the ground from a fixed perch, such as the summit of a stone, a

stalk of grass, or a branch of a bush, and then return at once to

their post of observation." {Oates.)

59. The Southern Pied Bush-Chat. Pratincola atrata.

" The food consists of insects and larvre of various kinds, which
they take chiefly on the ground." This bird is also known as the

Nuwara Eliya Robin ; it has very much the habits of the
Stone-Chat.

60. The Black-backed Indian Robin. Thamnobia fidicata.

Has been known to capture Neptis varmona ; it usually feeds

just at sunset and as long as there is light.

61. The Magpie Robin. Copsychus saidaris.

See experiments on birds in Colombo (p. 737).

62. The Shama. Cittocincla viacrura.

" Those shot in Ceylon seemed to be entirely insectivorous,

the food consisting of small beetles, ants, flies, etc."



722 LT.-COL. N. MANDERS ON THE

Subfam. Turdin^..

63. The Ceylon Blackbird. Merula kinnisi. Indigenous.

Has almost precisely the habits of the English Blackbird.

64. The Ceylon Thrush. Oreocincla ivibt^icata. Indigenous.

" Decidedly an uncommon bird .... it appeal's to feed on
insects which it procures beneath fallen leaves." " Thwaites says

it scratches much in rubbish thrown ovit at the border of his

plantation."

65. " The Spotted-wing Thrush." 0. s2nlo2}tera.

" Generally to be found in thick damp jungle picking up pupje,

coleoptera and other insects."

Three species of Swallow occur ; one, the Common Swallow
(IT. rustica), is migratory, the other two have similar habits.

Fam. MoTACiLLiD^. Wagtails.

There are four species of Wagtails, three of which are migrants ;

the fourtli, the Large Pied Wagtail, has the same habits as the

rest of the family.

66. The Indian Pipit. Anthus rufulus.

" Feeds on worms and various terrestrial insects and likewise

partakes of small gi-ass seeds." I have noticed it feeding on green

Aphides, and once saw it capture a Lycasnid, a species of Zizera.

Fam. OoRAciAD^. The Rollers.

67. The Indian Roller. Coracias indica.

" I have on several occasions seen one pursue an insect in the
air for some distance and when tlie winged termites issue from
their nests after rain, the Roller, like almost ever}^ other bird,

catches them on the wing." (Jerdon.)
" Its food is chiefly large insects, grasshoppers, crickets,

Mantids, and even beetles, occasionally a small mouse or shrew."
(Jerdon.)

Family M E R o p i D .E.

68. The Common Indian Bee-eater. Merojjs viridis.

69. The Blue-tailed Bee-eater. M. philippimis.

" A. winter visitant it feeds on wasps, bees, dragonflies.

beetles, and even butterflies." (Oates.)

70. The Chestnut-headed Bee-ea,ter. M. sivinhoei.

" Locally distributed throughout Ceylon." Not found in the
hill country.

These three species are well-known as butterfly-eaters ; see

correspondence (p. 727 ">.
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Fam. Alcedinid^. Kingfishers.

71. The White-breasted Kingfisher. Halcyon smyrnensis.

" It occasionally, but rarely, catches fish by plunging after them,

it lives chiefly on insects and small lizards and sometimes on mice

and land crabs." (Ocdes.) '' It subsists on lizards, grasshoppers,

locusts, and even small snakes."

Fam. Oypselid^. Swifts.

72. The Alpine Swift. Cypselus melba.

73. The Common Indian Swift. C. affinis.

These birds have all the habits of the common European Swift.

74. The Palm Swift. Tachornis hatassiensis.

" Feeds chiefly at dusk."

75. The Brown-necked Spine-tail. Ghcetura inclica.

" Mr. Carter says that those he shot had fed on beetles, green

bugs, sand-wasps and grasshoppers." Mr. Spurway informs me
that he has more than once seen it snap up a butterfly. Legge

says it is fond of termites.

76. The Indian Crested Swift. Macropteryx coronata.

I know nothing about the feeding habits of this bird.

Fam. Trogonid^. The Trogons.

77. The Malabar Trogon. Hmyactus fasciatus.

Mr. Butler has seen a large moth brought to the nest he was

observing.
" It feeds chiefly on beetles, moths or cicades ; but it occasionally

feeds on insects on the ground." {Blanford.)

Fam. CucuLiD^. The Cuckoos.

" They feed chiefly on caterpillars and soft insects." {Blanford.)

78. The Cuckoo. G. canorus Migrant.

79. The Small Cuckoo. C. poliocephalus. Migrant.

80. The Indian Cuckoo. C. micropierus.

" Feeds on caterpillars."

81. The Indian Plaintive Cuckoo. Cacomaniis passerinus. A
migrant.

" It feeds on caterpillars, coleoptera and other large insects, and

may often be seen taking them on the ground."
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82. The Banded Bay Cuckoo. Penthoceryx sonneratis.

" Feeds on coleoptera, Mantidse, and caterpillars."

83. The Drongo Cuckoo. Sitrniculus luguhris.

" Locally dispersed .... the diet is mixed, consisting chiefly

of caterpillars and beetles but often combined with various seeds."

84. The Pied Crested Cuckoo. Goccystes jcccobinus. Migrant.

85. The Red-winged Crested Cuckoo. C. coroviandus^ Migrant.

" The stomachs of those I have procured contained beetles,

grasshoppers, Mantidee, and other large insects."

Fam. FALCONiDiE. The Falcons.

86. The Kestrel. Tinnunculus alaudarius.

Has the same habits as the English bird, which has re-

cently been shown in some instances to have butterfly-ea,ting

propensities.

The above birds may be tabulated as follows ; the arrangement
is artificial, and no doubt there are errors, but it is convenient.

Some may be inclined to transfer the Flycatchers from group 3

to group 1 on the evidence brought forward by Mr. Marshall in

the case of the European Flycatcher. I have put them in the

third group, as close observation for two months showed me
that two species at any rate only eat butterflies under unusual

circumstances.

Known to feed commonly
on Butterflies.
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Mr. Marshall's paper above quoted, more particularly that part

devoted to the Indo-Malayan region.

For the sake of convenience I shall designate the birds in

Group 1, "The Butterfly-Eaters," and the evidence in support

of this term is given below under each species.

1. The Common lora mid Butterjlies.

This bird belongs to the Bulbul family, another name for it

being " The Common Bush Bulbul."

I have frequently watched this bird and can only confirm

Legge's observations. Being so closely allied to the Bulbuls it

is probable that, like its near relations, it is an indiscriminate

feeder.

2. King Crows {Drongos) and Butterjlies.

" On the 14th instant I was with Mr. 0. B. Antram in a very

small patch of wood sui-rounded by grass downs within a few

miles of Ootacamund. Running through this wood was a foot-

path, and this path was in one place a few feet long thickly

strewn with the wings of butterflies ; on either side of this, for

some yards along the path, were scattered wings. Just above

this place three Drongos (Dicrm'tos) were to be seen on the trees.

The weather during my visit was misty, cold and rainy, and hardly

any butterflies were on the wing ; consequently I had not the

opportunity of seeing the birds hawking them. Dragonflies were

abundant and the Drongos made frequent excursions after them,

all unsuccessful so far as I saw. On examination, the wings were

found to belong to the following species :

—

Danais limniace (or

septentrionis , or both), Danais aglea, Danais chrysij^pus, Etiplcea

core, Euploea coretcc, Hypolimnas bolina $ , and Catojjsilia crocale.

At least 90 per cent, of the wings belonged to D. limniace or

septentrionis. There were several wings of Euplcea, amongst
which I found those of the males of both core and coreta. The
remaining species were each represented by only one or two
wings. These Danainas are common in those parts, and in

sunny weather would be passing in numbers through and over the

wood, and the most common would almost certainly be limniace,

septe7itrio7iis, core and coreta. D. chrysippus would be commoner
probably on the outskirts of the wood. The only other butterflies

about in any numbers when I was there, were Argynnis castetsi

and Colias nilgiriensis, both eminently insects frequenting the

open country, and they would seldom or never be found in any-

thing heavier than scrub jungle. Some of the wings were
obviously quite fresh, others had been beaten on the ground by rain.

The three Drongos were almost the only birds about, and no
other birds that we saw were likely to be capable of capturing

these butterflies. It appears to me that the Drongos were

certainly the cause of this extensive shower of wings; the only

other possibilities are lizards or mantids, but no lizard, I should
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imagine, has either the activity or voracity to make away with

such a great number of butterflies, even assuming that they settled

within its reach. A mantid is even less probable, and I much
doubt if there is one large enough to tackle Danainse or Hypo-

limnas in tlie Ootacamund region.
" One would not be surprised to find an occasional Danais or

Euplma sampled by a bird, but to see evidence of a systematic

onslaught on butterflies which are so universally looked upon as

leaders of the army of distasteful insects, and which are so widely

mimicked by numerous ' unprotected ' butterflies and moths,

tends to make one sceptical of the accepted theories founded on

the alleged value of this distastefulness. It is true that they may
disagree with other birds, lizards, &c., but if one enemy alone can

effect such wholesale destruction upon them, their immunity from

death by violence is so seriously impaired that it seems to me that

their numerous imitators amongst the ' Swallowtails,' ifec, are

simply asking for trouble.

" There was no lack of other food for the Drongos, and it can

only be assumed that they found the Danainse very much to

their taste. One can hardly think of a morsel more apparently

unpalatable than TelcMnia violce, yet I saw a Bulbul feed its

young with one within a few feet of me. It would be interesting

if entomologists would give any evidence in the matter which

they can. I have seen the wings of Hyjjolimnas misippits some-

times scattered on the road near trees in considerable numbers,

and on two occasions I have seen the wings of Charaxes imna ;

this I imagine was not caught on the wing ; if so, I must con-

gratulate the bird on its power of flight.

H. Leslie Andrewes."
Barwood Estate, NilgU-is, 20th October, 1910.

(Journal Bomb. Nat. Hist. Soc, vol. xx. p. 850.)

This interesting observation may be held to support Mr.
Moulton's proposition (Trans. Eiit. Soc. Lond. 1908) that the

Euplceas of S. India are a Miillerian combination formed for

mutual protection against the onslaught of insectivorous birds
;

but evidence is required that at one time they differed materially

from their pi'esent day appearance.

I took the few notes following at Coonoor, 6000 feet, Nilgiris,

S. India, in April 1910. I asked my collector, a half-caste who
had spent all his life in the jungles, whether he had ever seen a

bird catch a butterfly, and he immediately said he had, describing

the Paradise Flycatcher veiy accurately. He said they eat the

brown butterflies {E. core and coreta) and white ones. While he

was speaking I happened to open an envelope containing Danais
septentrionis, and he exclaioied, " I have seen them eat those too."

He added the bird nips off the wings and swallows the body
;

also that they catch and eat the Ornithoptera. A few days after-

wards I was at KuUar at the foot of the hills, about thirty miles

from Ootacamund, where these birds and Drongos are common.
I saw a Drongo in a lane, and close together on the ground
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I found the wings of Papilio hector, Eiiplcea core, and Danais
septentrionis, and a little distance further on another J), septen-

ti-ionis. These were the commonest butterflies about at the time.

12.4.10. Kullar, 1200 feet. Saw a Bulbul dart out at a

Papilio hector and miss it. Saw the following with notched wings :

P. demoleus, one or two Catopsilias, one or two Teracolus fausta,

several P. hector, many Jimonia lemonias, these last usually with

oval pieces out of the secondaries, probably by Ccdotes.

10.4.10. Coonoor. Walking along a road I saw what I thought,

at tirst, was a leaf falling from a tree about twenty feet up, but on
going to look at it I fovind it was the fore wing of H. iiidsipjnis $ ,

diocipjms form. It is curiovis that I have only seen one other

female during the many times I have been along this road. I could

not see the bird, but Bulbuls are plentiful. Found also on the

road the fore wing of Papilio sarpedon.

21.4.10. Kullar. Watched a Racquet-tailed Drongo for some
time hawking after flies. I did not see it chase a butterfly

though there were numbers flying about, chiefly Euploeas.

Mr. T. IsT. Hearsy, Indian Forest Service, writes :
—" Coimbatoi^e,

6.6.10 I have frequently seen the common green Bee-eater

(Merops viridis)iind the King Crow {Buchanga atra) take butterflies

on the wing, the butterflies being Catopsilia pyranthe, C florella,

Terias hecabe, and Pajiilio demoleus. The Bee-eater I have also

seen taking Danais chrysippus and Danais septentrionis, and I

remember to have been struck with their taste for those latter. . .

I have also seen the Tree-Swift {Dendrochelidon coronata) take

Catopsilia jjyrartthe."

In another letter he mentions having seen Di'ongos attacking

dragonflies.

Mr. Ormiston, of Kalupahani, Hadumulle, Ceylon, 4500 feet,

writes :
—"Kalupahani, 4.2.09. Of course I will try and get you any

notes I can on birds eating butterflies .... I can give you very

little assistance at present, as the only bird I have watched is the

Fork-tailed Drongo, who eats the whites during a flight and attacks

Kallima.
" The Magpie Robin and black-and-white Flycatcher catch a great

lot of moths, but I have no notes of their taking butterflies. At
Ohiya bungalow, after a moth night, we used to bottle all the moths

we wanted, and then loose a tame Mynah who made short work

of the rest, but I never tried him with butterflies. I will try the

Robins in my garden, but the fact that they eat dead butterflies

will not prove that they catch them. Pei'sonaily I do not think

birds make any appreciable difference to the number of butterflies

except possibly by eating them in the larval stage. It is quite

unusual to see a butterfly caught."
" Kalupahani, 3.1.10. I have kept my eyes open for butterfly-

eating birds, but I am sure that the slaughter, if any, must take

place in the larval stage. I have seen the Fork-tail Drongo

feeding on the flight whites and Kallimas, but that is all,

" I have seen a dragonfly catch and kill Zesvus chrysomallus

and another fly killing Papilios, Lycsenidse, Syntomiidse, with
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apparently pi'eference for the last named. Some black-and-white

Flycatchers come close when I am beating for ' plumes ' on the

road here, and catch lots of common Pyralids I put up. The
common Magpie Robin comes most mornings for the moths which
I have slain at the lamp and discarded, and I have seen a Sparrow
catch a gold-tail moth. But since you asked me a year ago

to look out, I have not seen half a dozen cases of birds eating

butterflies."

" Kalupahani, 26.6. 10. I have kept my eyes open for birds eating

butterflies but have no new notes. During the last flight the

Fork-tailed Drongos were as usual feeding on the white butterflies,

but that is the only instance I have seen. Certainly few, if any,

birds eat the Terias family. I have watched them flying slowly

with Swallows, Drongos, and Flycatchers close to them and leaving

them alone. I fancy Bee-eaters take butterflies, but they are

scarce hei-e, and I have no data therefore to go on
" KalUma philarclixis appeal's at Hadumulle in large numbers

and the flight lasts for abovit a week. The biggest flights are

very nearly always from about Christmas to the New Year*, but a
smaller flight appears in July. About once in four years they are

especially common . . . They seem especially to favour Loquat trees,

but come readily to a mixture of jaggery (native sugar), beer and
rum. Instead of settling on the branches or trunk with their

heads towards the top, they seem usually to do the opposite, and
are therefore apparently very conspicuous ; but the bii'ds do not

seem to notice them till they move (when they come to sugar

they settle anyhow).
" The spot where I mainly catch them is about two acres of

Grevilleas planted with a few Loquats. When the flight is on,

the Grevilleas seem full of Forked-tailed Drongos, and as soon as a

butterfly moves a Drongo darts for him, but usually only takes a

big piece out of one wing. I have never seen the wings lying on
the ground, so fancy if the Drongo gets him he eats wings and all.

I have never, however, seen him catch one."
" 10.10.09. Paducka. Watched Drongos (i)tc?-«r?is leucopygialii)

hawking for flies ; though Mycalesis ceylonica and small Lycsenids

were flying plentifully beneath the birds, they did not take them.
" 19.12.09. Paducka. Watched several Drongos and a Paradise

Flycatcher ; the former fi'equently caught small flies in the air and
occasionally came to the ground after bigger insects, but only once
did one catch a lepidopterous insect and this seemed to me a moth.
The Flycatcher took short flights on the ground picking up flies,

but certainly not a butterfly. Came across five fully fledged Ashy-
headed Babblers sitting all together on a branch ; they flew oflf only

when I appi'oached quite close to them, with great chattering, very

much like the ordinary Babblers ; the old birds were hunting for

food in the thick bamboo jungle. This is veiy late in the year

for young birds."

I give these merely as samples of negative notes ; there is no
object in giving more.
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Mr. E. Ernest Green writes :
—

" Peradeniya, 16th July, 1910.

" With regard to the capture of butterflies by birds, 1 was told

(in May last) by a lady who was staying with us, that she had
been watching the Drongos in these Gardens busily catching

butterflies. From her description, tlie victims seemed to be

species of Euplaici. She said that the birds bit oft" the wings, and
that the road was covered with the dismembered wings. I asked

her to collect some of the wings for identification. But, in the

meantime, they had either been swept or blown away, and
she could only produce one or two wings of Papilio jason and
Jmnides hochus."

The common brown Euplcea can hardly be mistaken for any
other Ceylon butterfly.

3. Shrikes and Butterflies.

Dr. Willey, F.R.S., writes :—" The late Grant Allen stated

positively that among the animals which he had seen in Butchei'-

bird's lai-ders were mice, shrews, lizards, robins, tomtits, and
sparrows ; but he added that in spite of its occasional carnivorous

tastes, the Shrike is at heart an insect-eater."

The few experiments I have been able to make leave little

doubt in my mind that they make little or no selection in their

butterfly diet. See below (p. 737).

4. The Orange Minivet and Butterflies.

I know nothing about this bird's provender other than already

given ; Mr. Ormiston's observation is, however, suggestive. The
larva of Papilio polytes lives in its earlier stages exposed on the

upper surface of the leaf of the orange or citron, looking exactly

like a bird's dropping ; when irritated it shoots forwai-d two fleshy

" horns " emitting a pungent smell of orange, which is highly

disagreeable. I presume this is derived from the food-plant, and
if this be so the larva in all probability has a taste of unripe orange,

and consequently it would seem that the bird's palate is not highly

educated and its taste in butterflies probably not selective.

5. The Ashy Wood-S'ioalloio and Butterflies.

Mr, Walter A. Cave writes :

—

" Colombo, 21st October, 1910.

" I am sorry I cannot help you much in regard to the question

of butterflies being taken by birds. On one occasion I observed

ai:i Ashy Wood-Swallow {Artamus fuscits) tearing the wings oft" a

butterfly, then swallowing the body. This was in Peradeniya

Gardens a year or so ago. There were many of these birds, which

are allied to the Shrikes, hawking over the Maha Weliganga river.

I did not see this particular bird actually catch the butterfly, but

I have every reason to believe it did, because I had a good pair
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of prism binoculars focussed on the bird as it alighted in a tree.

As I have said, the wings were first stripped, and as they fell I

was able to make them out. I am not well acquainted with

butterflies, but to make my notes complete I referred to the

Museum and determined the butterfly as the commonest brown
one we see about the roads here, and I put it down as Euplosa

core.

" On another occasion I saw a Common Swallow [Ilirundo

rustica) take a small white butterflj^, but 1 was too far away, and
without my glasses, to determine the species. The Swallow was
hawking near a piece of very dark jungle, near the l^uwara

Eliya lake, and the white butterfly was very conspicuous against

the background."
Colonel Yerbury's note of this bird being seemingly partial to

Euplcea has already been alluded to.

6. The Paradise Flycatchers and Biitterjties.

Mr, John Pole, Scarborough, Maskeliya, 6000 feet, writes :

—

" Maskeliya, 13.3.09. . . I seem to recall the attacks of the Odonata
and even Asylus (Diptera) on butterflies, but I never remember an
instance of a bird attacking one—I have watched the little Tailor-

birds eating the larvfe of Terias hecahe and that with seeming

distaste, and the Flycatchei'S at work on Diptera from the shelter

of some leafy tiee ; I have had so large an insect as Phyllades

consolisma taken from under my very nose by a Drongo, have

had moths beaten from a fence in the daytime stolen by Swallows

ere I could net them, but have never seen a bird in Ceylon carry

off" a butterfly. In England I have seen a Swallow carry off

Papilio machaon whilst I was following it ... I came out to this

Island in 1871."
" Maskeliya, 17.3.09. Since writing on 13th we have had for two

days (16th and 17th) flights of butterflies, the first I have seen

this year. There has been in my garden for the last three months
a bird, which generally goes by the name of the ' Cotton Thief
(the Paradise Flycatcher). This bird occupies a jak tree within

twenty feet of my window, and foi' the last two days he has been

obtaining all his meals from the flights of butterflies, and although

I have never actually seen him catch one, I have seen him
circling from the tree in pursuit and the wings of the insects he
captures falling around the base of the tree within a radius of

twenty feet. Should they be of any service to you, I can send

you the wings of Appias paidina and varieties cJ and $ as

follows :

—

Upper left wing, 4 J 2 $ .

Upper right wing, 5 c? 5 § ,

Lower left wing, 5 $ .

Lower right wing, 2 S •

" Maskelij^a, 14.4. ... I have only one more species of butterfly

to give yovi as its food

—

Papilio agamemnooi, and this is the only
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buttei-fly to my best belief the bird Jias taken since my previous
letter on the svibject. The bird is I'are here .... We liave had
no ilights of the yellow and white Catopsilias this year—so no
wings about—the Appias victims were mostly the white forms cJ

and $."

7. The Roller' and Butter/Jies.

I am unable to add much regai'ding this bird's dietaiy. It is

found only in the dry northern districts and is uncommon. In the

plains of India it is a familiar occupant of the telegraph-wire, and
I have often seen it chasing and no doubt catching various insects

from such a perch. I have no doubt it catches butterflies, and
more than once am sure I have seen it do so, tliougli I am unable
to name the species captured. Judging by its very varied menu,
I have little doubt that it pays little heed to the species it

manages to catch, but of this I have no dii'ect evidence.

8. Bee-eaters and Butterflies.

Mr. Fred. Lewis, a well-known ornithologist, writes:— " Colombo,
8.11.09 I have noticed Swinhoe's Bee-eater in particular

hawking after the common so-called ' Adam's Peak butterfly
'

{^CatopsiVa and App'as\ and it appears to prefer the white one to

the lai-gei' yellow fly. It does not, so far as I am aware, take any
of the large brown buttei-flies often to be found with the above
named. I have watched the bird when quite a selection of flies

could be made, but beyond taking the white and an occasional

yellow, I have never seen it feed on others. I am not prepared to

say, however, that the Bee-eater does not eat any other butterflies

than the two mentioned.
" Our common black King-Crow appears to select the same flies,

taking them on the wing in the same way as the Bee-eater.

Swallows do not, so far as my observations go, ever touch any
butterflies.

" It is remarkable, however, on such occasions as one finds in the

dry zone, when vast masses of these 'Peak' whites and yellows

congregate round some wet pool or damp ground, that King-Crows
are not found taking the opportunity of a ' squai-e feed.' I infer

therefrom that the butterfly is only a ' side dish ' and not a

regular item of food. . . I cannot recall an instance of young birds

being fed with butterflies. I suspect the difficulty of swallowing
the wings is the reason, for I cannot say I have ever foiuid small

nestlings with anything so difficult of mastication in their

nest. . .
."

In another letter Mr. Cave writes :

—

" Belvedere, Colombo,
5th March, 1911.

" In reply to your letter I am sorry to .say I have nothing
fiirthei'to report on the subject of the capturing of butterflies by
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birds. I have the subject always in minQl when I happen to get

out, and my friend Mr. Symons, of the Government Training

College, is also on the look-out, and if we should notice anything
it will be reported to you.

" Being keen on birds there is very little that escapes my
notice when I happen to be out, and I must say the subject on
which you write is very exceptional so fai- as my observations go.

At Christmas time I motored round the south coast to Galle,

Hambantota and from thence to Haputale. The butterflies were
there in myriads, nearly all the way—none of us had ever seen

anything so remarkable in our lives. There were literally clouds

of butterflies—in fact we remarked that we now knew where all

the butterflies came from which used to appear here on migration

in the N.E. monsoon. But neither Mr. Symons nor I saw a

bird attempt to catch a butterfly, and we saw a large variety of

birds including Bee-eaters, Swallows, and Swifts."

An argument of some force against the frequency of butterfly

victims may be advanced by the different behaviour of birds in

the presence of a flight of locusts and a migratory flight of

butterflies. I have been fortunate enough to witness both, and
the difference is very striking. In the former, every kite, crow,

and insectivorous bird in the district follows the locusts, gorging

to repletion ; and it is a veiy remarkable sight the numbers, I

might almost say flocks, of birds following the swarm. In a

migratory flight of butterflies, on the conti-ary, with the exception

of a few Bee-eaters and Drongos, birds are conspicuous by their

absence.

Mr. Oswin Wickwar, F.E.S., sends me the following note :

—

" When shooting in the Northern Province in May last, I was
crossing the dry bed of a river when a Bee-eater [Merops viridis)

swooped down and caught a butterfly on the wing within a

couple of 5^ards of my face. The instant it snapped it up, the fore

and hind wings of the butterfly floated down in front of me, and
enabled me to prove its identity, Papilio polytes S . This was
about 11 A.M. The following morning about 7 a.m. I had occa-

sion to cross the same spot, and saw what was probably the same
bird perched on a twig ; I had hardly seen it, when it flew down
and entered a hole in the bank, but came out again in a few
seconds. This was evidently its nest, and I was anxious to look

for remains of insects, nor was I disappointed. By introducing a

twig, the hole seemed to be about two feet deep and to travel

in a horizontal direction, so a start was made to cut away the

bank, and before going a foot three insects were unearthed,—

a

humming-bird moth [Macroglossa sp.?) which was still alive, a
' skipper ' (Suashis gremius) also alive, and a small green beetle

with white spots on the elytra. All these were secured and taken

away. The hole now took a turn and went a downwai'd course

for about two feet, which meant cutting away a huge piece of the

bank to get at the nest, so I had to leave it,"
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The following extract is of much interest ; it is from the ' Spolia

Zeylanica,' 1910:

—

" Bee-eaters as Fish-eaters.

" There are a pair of Chestnut-headed Bee-eaters {Merops
sioinhoei), which nest pi'etty regularly in a steep bank on a road
below my bungalow, and about 150 yards distant from my pond.
Almost any bright afternoon, between 2 and 3 p.m., they may be
seen fishing in the pond. They come down from a dead tree,

which stands on a knoll some 50 yards away ; sometimes hovering
for a moment over the water to locate their prey, but more
commonly marking it in their swoop, and dashing headlong into

the water like a kingfisher and ver}^ rarely missing their fish. I

have seen the pair account for a dozen fish in as many minutes

;

all quite small fry.

" When there is a flight of white butterflies on, these birds

devote most of their attention to them throughout the day, but
on warm bright days nearly always have a go at fishing in the

afternoon.
" I have always hitherto associated Bee-eaters with the one diet

of insects ; and 1 could not quite trust the accuracy of my eyesight

until I brought a strong pair of field-glasses to bear on the actors

at the short range of 15 to 20 yards. I think it probable that

many so-called insectivorous birds change their diet when some
chance has put them up to the taste of a new article which
happens to suit them. . .

" Since the pair, which I convicted of fishing, hatched out their

young, they have abandoned their fishing expeditions and may be
seen sitting on the tree facing their burrows catching insects

(chiefly wliite butterflies) to feed their nestlings.

E. Gordon Reeves."
Wiltshire, Matale, May 7, 1910.

9. The White-hreasied Kingfisher and Butterflies.

I have often seen this bird eating grasshoppers, and on one
occasion a butterfly which I was too far off to identify. Small
frogs and lizards, some of the latter of quite a respectable size, I

have also seen taken. Dr. Willey writes, " I remember being-

much surprised, many years ago, to find a Kingfisher's stomach
full of insect remains." With such a mixed dietary its taste

for butterflies is probably impartial.

Sparroivs and Bitttejflies.

Mr. R. D. Hodgins writes:—" April 1911. These birds have
built their nests about my bungalow here at Matale, so I have

plenty of opportunity of watching them. I have on three

Proc. Zool. Soc— 1911, No. LI. 51
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occasions noticed the birds hawk and catch butterflies in mid-air,

and in two cases the butterflies caught were taken oft" the tree

tops, but I could find no trace of them on the ground.
" The flies on one of these occasions wei'e brown and on the

other white, very like the common white cabbage butteifly of

England, but I was some distance away and couldn't see them
properly [probably Eupkea^ and Catopsilia or Ajypias]

.

" On the third time the butterfly was caught while passing the

bungalow one sunny afternoon in February, but appeared to be

released the moment later and dropped to the ground. Only its

abdomen was taken and this was nipped oflf neatly at the waist.

These wings I collected and herewith enclose [Papilio sarpedon :

the butterfly was otherwise in remarkably good condition ; it is

a very rapid flier.]

" I have often seen a sparrow dive and catch a feather floating

in the air in a similar way to that in which a swallow does.

Whether the feather is mistaken for a butterfly or vice versa I

don't know.
"In the case of Ceylon native birds, I have been unable to

detect any catches of butterflies, but have noticed that two of the

species will take and devour moths This bird [the

White-bellied Drongo] I have often seen catching flies from the

branch of a tree or telegraph-wire with downw^ard swoop on to

the victim. I have often seen it catch small moths up to about

one inch in length, which it seemed to devour, wings and all, after

returning to its pei'ch."

It would be as well to refer to the distribution of the " Butter-

fly-eaters." The Drongos have already been alluded to ; only

one is of general distribution. The Common lora is widely

distributed. The Shrikes with two exceptions aie found in the

wooded country of the upper and lower hill districts, the other

two I have seen only in the low country.

The Ashy Swallow-Shrike is a partial migrant in the island ; it

appears in small flocks in Colombo dviring the north-east monsoon,

at other times it is more an inhabitant of the north. The Roller

is found only in the dry districts, so also are the Bee-eaters,

particularly the Green Bee-eater, which is never found in the wet

countrv or above 300 feet. Swinhoe's Bee-eater occasionally

ascends higher, and the migrant Philippine Bee-eater appeal's for

a short time on the wet western coast at the break of the north-

east monsoon, but soon retires to the diy northern districts. The
White-breasted Kingfisher and the Brown-necked Spine-tail are

of general occurrence.

If this distribution is carefully studied, it Avill be noticed that

there is a distinct paucity of butterfly-eating bii'ds in the wet

hill districts and that part of the coast subject to heavy rains

;

though mimicry occurs quite as commonly, if not more so, as

in the drier districts, where butterflies are less commonly met

with.
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Experiments on Wild Birds.

The following experiments were made on one bird in column 1,

two birds in column 2, and two in column 3 (see p. 724), a very-

small percentage of the total number no doubt, but the best I

could do under the circumstances, and they indicate the lines

for future investigations.

Experiments on Flycatchers at Nuioara Eliya, 1909.

The Indian Red-breasted Robin Flycatcher, Siphia hyperythra.

This bird is migratory a.nd is found only in the hill districts
;

it is about the size of the European Spotted Flycatcher.

30.3.09. Deprived live Terias hecabe one, Terias lihythea one,

Hypoli'mnas holina c? one, Danais fmnata one, Neptis leucotho'e

one, and Appias galene one, of about two-thirds or three-quarters

of their wings, and put them on the ground near a tree from
which one of these birds was accustomed to feed. It first made off

with either the A^eptis or Danais, I could not see which, then the

Appias. It then flew away, and I picked up one of the Terias

and Hypolimnas. This last had a good deal, perhaps half, the

wings left and fluttered about vigorously.

1.4.09. Lethe daretis one, Vanessa harouica one, Terias hecabe

one, and the same U. bolina, treated in the same manner as on
the last occasion and put in the same place. The bird carried ofi"

the first two, but the JI. bolina seemed too large for it, as it was
for another Flycatchei- which came along shortly after the first

had flown off. I could not see what became of the T. hecabe.

The same afternoon a similar experiment, but with no result.

9.4.09. This bird has evidently migrated as I have seen none
since the last note. It nests in the Himalayas.

The Ceylonese Dusky-blue Flycatcher, Stoparola sordida.

This bird is peculiar to Ceylon but confined to the hill-tracts.

2.4.09. Placed Terias hecabe two dead, Argynnis hyperbius one,

Danais fiimata three, Appias galene one, these latter alive but
lai'gely deprived of their wings, near the cherry-tree much fre-

quented by Flycatchers. The cock bird carried off one D. fumata,
its mate another ; the latter I was enabled to watch closely, and
it had extreme difliculty in swallowing the fly on account of the

wings. The former shortly afterwards returned and carried off

the remaining D. fumata, but the latter seemingly had had
enough of it. Shortly after a Red-breasted Flycatcher flew off

with the Appias. What became of A. hyperbius I do not know,
but the two dead Terias were untouched.

Numerous specimens of the above butterflies were flying

about at the time, but I have never seen these Flj^catchers molest

them.
5.4.09. Placed T. hecabe one, D. fumata one, and A. hyperbius

51*
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5 one, under the cherry-tree, having amputated both wings on
one side close to the body. The cock bird flew down ahuost

immediately and seized D. fumata, and as usual it had great

difficulty with the wings ; about ten minutes afterwai'ds it took

the A.hyjjerbius, but T. hecabe was left. I fancy the wings rather

"put off" the bird.

29.4.09. The birds have a nest with young in a cherry-tree

in the grounds. I put down ^i. hyperhius $ , T. hecabe, iVeptis

leucothoe, and one or two others ; they had all been dead some
days and were very dry. After some time the bird noticed them,

flew down and seized the Argynnis, which had its wings closed

and showing the underside. It flew with it into a tree but very

shortly dropped it, it was evidently too dry. I found it had been

caught by the fore wings, one of which was gone with also a

portion of one hind wing. The same afternoon put down live

Pyrameis cardui, N. leucothoe, T. hecabe, Applas nadina, and
Euploea core, but with both wings on one side removed. The cock

bird flew down among them and caused a great flutter ; it first

caught the Terias, then the Neptis, and lastly the Eiqdoea, which
provided a great chase. It carried them altogether to the nest,

but in feeding the young, the Euploea escaped ; the bird was after

it in a flash, caught it again and canied it back to the nest. It

was very intei-esting to watch its effoi'ts to get such a lai^ge insect,

the size of our Camberwell Beauty, into the young one's mouth.
Three or four times it had to take it out and manipulate it in its

own beak before another trial ; eventually, it succeeded in forcing

it down the youngster's gullet.

2.5.09. A half-winged live A. hyperbms placed near the nest.

I am sure the bird noticed it, but beyond regarding it carefully

it did not molest it.

I am convinced from long and repeated observation that the

old birds never fed on butterflies themselves or fed their young
with them. A critic, whose opinion I value highly, has objected

that because I never saw one of these bii'ds capture a butterfly,

it is no proof that they did not do so and that very possibly

the difiiculty of catching them would only induce pui-suit

when the butterfly was off its guard and a capture possible.

I do not know why the birds should be more coy of capturing

a butterfly than a house-fly in my presence, and I can scarcely

believe they took the oi:)portunity of my absence to do so.

Granted that difficulty of captui-e was the reason foi' non-

pursuit, what chance, it may be asked, would a young bird with

considerably feebler power of flight have of conducting a series

of tasting expei"iments on these butterflies ? It is not infrequent

in the writings of advocates of mimicry to explain the rareness

of attack by difficulty of capture ; but by doing so they seemingly

forget that if such is the case with old birds, it makes tasting-

experiments (with butterflies) very difficult for young ones.
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Experiments on Birds in Colombo.

The Brown Shrike. Lanius cristatus.

28.12.08. Pinned a large Hypolimnas holina § (a mimic of

Euploeas) on a paling : in a few minutes the bird came along, and
directly it saw the butterfly it pounced upon it and carried it off,

and I could not see where it went, but I have no doubt it ate it.

29.12.08. Pinned a Hypolimnas m.isippus $ on the paling.

The same Shrike saw it, seized it and held it in its claw, eating it

piecemeal and tearing off two or three wings. The following day
the same expeiiment was repeated with Danais chrysij)pus and
Telchinia violce, with the same result.

6.4.09. Nuwara Eliya. Noticed one of these birds, perched on a

twig, fly down and capture some insect on the ground. I watched
it for a long time, but though many butterflies flew past, it took no
notice of them. They comprised principally Argynnis hyperhius,

many Appias sp. ? Euploea core, Terias hecahe, and Lethe daretis.

28.11.09. Colombo. I* iit down Delias eiccharis ^ , several Euploea

core, Danais limniace 2, Pajnlio hector, and Telchinia violce alive but
mutilated. A Shrike came and looked at them keenly from a tree

close by, but did not attack them. A small Cuckoo flew over

them twice, but took no notice of them.
21.10.09. Put down j^. misipjms S 5, E. core 4:. The Shrike,

perched in an oleander bush, evidently saw them, but for quite an
houi- took no further notice though it took several insects close to

them. It eventually took one, pei'haps two, Euploeas. I picked

up the others.

Magpie Robin. Oopsychus saula7'is.

25.1.09. Put a number of Terias hecabe (unpalatable) in the

porch of my house, where the Robin comes to feed morning and
evening ; some had their wings removed, but it took no notice of

any of them.

4.2.09. Placed 1 T. violce, 1 E. core, 2 T. hecabe, and 1 Precis

lemonias wingless, and 1 normal T. hecabe on the veranda. The
bird ate the Euploe.a with difficulty owing to its being very dry,

and it took the body of the wingless T. hecabe in its bill, but

dropped it almost immediately as it was too dry ; it took no notice

of the others.

6.2.09. Placed specimens of the above on the veranda dead

but uninjured, and a wingless T. hecabe ; the bird ate the latter

but took no notice of the others.

Mr. Ormiston informs me that a Magpie Robin in his garden

has become so confidential as to take food from his fingers and
that it will eat " almost any kind of butterfly when thrown to it,"

but he has never seen it catch one. Neither have I dmnng the

seven years I have closely observed this species.

21.10.09. Put down E. core 5 and D. chrysippus 1, with the

wings on one side removed. A young Magpie Robin, as shown by
its speckled breast, captui'ed one Euplcect, and though evidently
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somewhat alarmed at its size, killed it and, after the usual difficulty

with the wings, swallowed it. It immediately captured and ate a

second, third, and fourth ; this last was a very vigorous insect and
fluttered a good deal before it succumbed. The bird was then
frightened and flew away, but carried the Eupleea with it ; it took

quite another ten minutes to get rid of the wings, and during

the process it twice flew ofl" to capture small flies ; it eventually

swallowed it. The D. chrysippus was, I have no doubt, eaten

by a Calotes which ran out of the grass close by where I had
put it.

22.10.09. Put down 2 Euplceas, one dead and one moribund,
1 Hypolimnas bolina cT dead with wings closed, and 3 H. misi])-

pus S alive and all lively. The young Robin immediately flew

down and tackled the Euplcea, mangled it for some time and then
dropped it and flew away ; it returned shortly afterwards, picked

it up and flew away with it. Directly after, another young bird

flew off with and devoured the other Etiplcea. This attracted the

notice of the old birds, one of which, I think the cock, flew down,
but before he could seize a butterfly was hustled off by his mate,

who picked up two H. misippus and flew oft" with them. The
one H. onisippus and H. bolina were left.

26.10.09. Put down H. misijjpus S 2, H. bolina $ 1, Jimonia
{Precis) almana 2, Pyravieis carclui and Catopsilia pyranthi, all

with wings on one side removed. The H. misippus fluttered most
and attracted the attention of Calotes versicolor, Avhich pounced on
and ate both of them ; something then frightened it ofi". Next
an old cock Magpie Robin caught sight of the H. bolina, seized and
killed it after a lively chase, and finally disposed of it. It was a

very long time beating oft' the wings and made many attempts to

swallow the fly, before it was finally successful. Three or foui-

times I thought the bird was going to leave it altogether. After
swallowing the fly, it went off and drank at the runnel close by.

Shortly afterwards, a young one of the same species caught sight

of the Junonia and captui'ed it ; this disturbed P. cardtd close by,

and the bird dashed from one to the other, not able to make up
its mind which to take, when the old hen bird came and tried to

get one, but the youngster was too sharp for her and managed to

swallow both. I should have said that this bird hopped over the

Catopsilia, which was moribund and motionless, to seize the Junonia.
Note. I have now little doubt that so long as the butterfl}^ is

motionless, resting, as these mutilated butterflies generally do,

with their wings expanded, they do not attract attention ; but
directly one moves, whatever the species happens to be, it is the one
to be seized and eaten, even though so-called palatable species are

close by. All these butterflies are flying commonly in the garden,

but I have never seen them molested.

28.10.09. Put down H. misippus S 2, £J. core 2, Catopsilia

pyranthi 2, Terias hecabe 1. The Robins came for them the

moment I went off; the old cock bird seized one Euplaa and made
off with it, and the young biixl the other ; this latter, after
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ineffectual eflbrts to break off the wings, left it and caught a

Catopsilia and ate it at once, and then the H. viisippus, afterwards

perching just above the place where I had put the butterflies.

The old bird saw the Euplma which had been killed by the young
one and I'egarded it for some time, then it flew down, pecked at

it, looked at it again and then flew off Avith it. The T. hecahe

managed to struggle into the grass and was lost.

Curiously enough, while this was going on, a Catopsilia

pyranihi was actually laying eggs within two feet of where I had
put down these butterflies, and within twenty feet I found this

afternoon eggs and lal•^'Je of Enplma on the oleander. This seems

to me to show that the butterflies, when whole, are not molested

because, I suppose, they are diflicult to catch.

12.11.09. Put down three H. misi]ypus d* , one a palatial cripple,

the othei's with two wings oft". An old hen Robin came at once,

and flew off with one of the wingless ones to a bush about twenty
3^ards off" and ate it ; but it did not seem very hungry. A young
one a few minutes after came and took the crippled fly and ate

it after the usvial difficulty ; it came back in a minute or two and
ate the thii'd one. The butterflies had emerged in the morning
and were consequently full of juice.

16.11.09. A young Robin made off at once with a newly emerged
H. misippus S •

18.11.09. Put down four mutilated recently emerged H. misip-

pus S • The young Robin flew oft" with one from which the wings
had been removed and ate it ; a few minutes after an adult cock

Robin came niid ate the three others one after the other.

19.11.09. Put down four mutilated recently emerged //. inisip-

pus (^ in the front garden on the drive. A Calotes ophiomachus
ran oft" with one and a Brown Shrike (Lanius cristatii,s) with two
others; the fourth, which had its wings only partially developed,

got into the grass, grew its wings, and eventually flew oft'. I

released three or four butterflies at the same time, and they flew

off* strongly enough and were not chased by the Shrike, which was
sitting on a tree close by me.

21.11.09. Put down thi-ee 77. misippus $ form diocippuSj

which resembles Danais chrysippus; the hen Robin came at once

and ate one and flew off with another ; a young bird followed its

mother, and flew off' and ate the other. These butterflies had
hatched out that morning and the wings on one side had been cut

off. I next put down five more females, all with two exceptions

with the wings entirely removed. The cock biiTl took one of the

half-winged ones and then ate a wingless one. The young bird

then leturned and finished off the remainder. These female

butterflies evidently derived no protection from their resemblance

to 7). chrysippujS\, and so far as two species of birds are concerned,

H. 'misippus is a palatable butterfly.

8.1.10. Found Lyccena [Zesius] chrysomellus $ fluttering on
the ground ; it was headless and with a piece out of one hind

wing, probably caused by a Sparrow.
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During this month (November 1910) I have been breeding

Hypolimoias misipjnis freely, and the Magpie Robins come every

morning on the chance of getting one. I have tried them with both

males and females, crippled and perfect, and always with the same
result. They are immediately seized, well beaten, and swallowed

after considerable difficulty. I noticed on one occasion a perfect

female resting on the ground with wings widely expanded but

insufficiently strong to fly ; the resemblance to D. chrysippus was
perfect, but the Robin seized it without hesitation.

One day the large Hill Crow—an occasional visitant—carried

off a crippled male with wings quite undeveloped ; it pecked at it

twice and then dropped it, shaking its head with every appearance

of disgust. I remembered that the insect had fallen into and was
well covered with the red liquid these buttei-flies always evacuate

on emergence, and thinking that this was the cause of the Crow's

discomfiture, I covered a crippled female with the stuff and threw

it on the ground : a Magpie Robin soon came and saw it, and
shook its head once or twice after pecking at it, but it swallowed

it in a short time.

Mynah. Acridotheres tristis.

This bird belonged to Mr. 0. Wickwar, F.E.S., who kindly

assisted me. The bird was quite young and was allowed perfect

liberty in a large garden, where it fed freely on grasshoppers

and other insects ; it had abundant insect food, and was also

accustomed to fill up its dietary by visits to the kitchen for

odd scraps. I have placed in brackets the presumed palatability

or otherwise of the species experimented on.

3.1.09. Given Euplcea core (unpalatable), took it readily, but the

wings seemed to bother it considerably, so gave it another with

its wings shortened, this it ate readily enough and then went
back and finished off the first one. We then gave it Papilio lanhe-

sioara (palatable ?) which was also I'eadily eaten. Half an hour
after gave Papilio {Menelaides) hector (unpalatable) ; this puzzled

it for a bit and it seemed disinclined to eat it, evidently on
account of the large wings, for when these were removed it ate

the body with relish, even hopping off the veranda after it when it

fell over the edge. A couple of Telchinia violce (unpalatable) (an

Acrseine) ^ and $ followed, and then Hypolimnas holina § (un-

palatable ?) and Delias eucharis (unpalatable) ; all these received a

pinch on the head, were well pounded, wings partially removed,

and the remainder eaten.

24.1.09. The bird had been kept without food for some time

and was decidedly hungry. 3 P. hector, 1 T. violce, 1 Mycalesis

ceylonica (palatable ?), and 1 Polyommatus boetica (palatable ?)

were put in a row outside the cage ; when this was opened the bird

hopped over them and made straight for the kitchen, where it was
accustomed to pick up odds and ends. After some persuasion it

ate 1 P. hcetica and 1 Lyccena [Zesius) chrysomelhis $ . Some
three hours afterwards it ate 1 Precis almana (unpalatable),
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1 Papilio hector and 1 P. aristolochice ; it seemed a good deal

worried by the wings. Afterwards neglected M. ceylonica and
T. violm, but ate one wingless Eupla-a core.

The conclusion we arrived at from the above experiments was
that butterflies were not its natural food, but that when hungry
it would eat them indiscriminately, and tliat the palatability or

otherwise of butterflies was of no account with this species of

bird.

The dietary of Ceylon insectivorous birds is faii'ly well known,
and we are now in a position to discuss the cpiestions—Do tlie

birds of this island eat butterflies largely ? If so, do they eat them
in sufticient quantity to produce aiw form of mimicrj' ? and do
they show any discrimination in their attacks ? In other words,

can the terms palatable and unpalatable as applied to butterflies

be maintained.

As regards the first question, it Avill be granted that there is

a gi'eater destruction of butterfly life than has hitherto been
supposed, and the following observation on a Bee-eater, though
necessarily a rough one, shows clearly that the destruction is

sufiiciently severe to produce mimiciy, provided of course that

the agents showed suflicient discriinination in their attacks.

The road from Trincomali on the north-east coast to Anura.dha-

pura, runs through fifty-eight miles of thick forest which is cut

back some thirty paces on either side, thus afibrding a convenient

place for butterflies which avoid the dense jungle. Between the

hours of 9 A.M. and 10 a.m., I counted the number of butterflies

between the third and fourth milestones from Anuradhapura, and
they came to one hundred and ninety-five : the same day, in the

outskirts of the town I watched a Bee-eater feeding from 12.45

to 1 .45 P.M., and during this time it caught twenty insects ; on
only one occasion could I be certain that the capture was a butter-

fly, and this was undoubtedly Catopsilia pyranthi. The bird feeds

from about eleven o'clock till five.

Motoinng between these two places I calculated roughly that

there was a pair of these birds to the mile*, and consequently

the whole of the butterflies along this road would be cleared off

in about a fortnight unless thej^ received an accession of strength.

The calculation is necessarily a rough one, but it gives a good
idea of the struggle for existence that is constantly going on.

This observation was made January 7th, 1909, at a time of year
when butterflies are less numerous than usual.

The question whether discrimination is shown by birds in their

attacks on butterflies is of the greatest importance in mimicry,
and on the answer depends the fate of both Batesian and
Miillerian mimiciy.

I do not attach much importance to the fact, curious though it is,

* Bee-eaters are particularly fond of perching on telegraph-wires.
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that in the observations I have been able to collect, the Euploeines

and Danaines, popularly supposed to be highly distasteful, figure

more largely as victims than any other grovip. I believe this to

be simply due to the fact that these butterflies occur in very

large numbers, and not that distinct preference is shown for

them. Admitting that more evidence is needed, I doubt whether

future investigations will I'eveal an}^ marked prefei'ence in those

birds which are mainly instrumental in the destmiction of

butterflies, for the reason that their dietary is of such a mixed
character ; and if this were so, or if what I have hei'e set forth

be considered sufficient to settle the question, it is difficult to

avoid the conclusion that the unpalatability of these butterflies

has been assumed on insufficient data. It is interesting to recall

Professoi' Meldolas remarks written so long ago as 1879, when
Mliller first propounded his theory of mimicry (Proc. Zool. Soc.

Lond. 1879):—
" .... it may be fairly asked how far we know that such

imitated gi'oups as Hellconius, Eiq^lcea, Danais, Acrcea, etc., are

distasteful. But very few obsei-vations have, as far as I am
aware, been made even upon these groups which are generally

admitted to be the objects of imitation, and I certainly know of

no systematic experiments conducted with these models and their

insectivorous foes."

The Bee-eaters seem to show some pai'tiality for the yellow and
white butterflies of the Catopsilia and Appias grow]) ; but whether

this is more apparent than real is not clear. It may be that these

butterflies are more i^eadily seen and easier to capture than

others ; but if it could be proved that there is a distinct preference

for them, it is noteworthy, considering the destruction that

undoubtedly takes place, that though very variable they do not

act as models or mimics, or form Miillerian combinations, either

in India or Ceylon.

Failing the butterfly-eaters, what evidence is there that the

birds of group 2, and gi'oup 3, show preference in their moi'e or

less desultory attacks ? There is no doubt that those expei'imented

on showed none, and that they took no notice of butterflies unless

they were mutilated and rendered easy of capture. I should

much wish to see further experiments on wild birds of these two
groups undertaken, but if the butterfly-eaters do not conduce to

mimicry, it is doubtful to my mind if the partial feeders would
do so.

In the present state of our knowledge it is difficult to say what
is or what is not an unpalatable genus, and the position is further

complicated hy the proposition that unpalatable species are killed

in numbers sufficient to produce a. special form of mimicry. It

is unfortunate that theoi-etical considerations rather than observa-

tions and experiments in the field have hitherto preponderated

in this matter. It seems to me that the terms palatable and
unpalatable are not justified at present.
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The Mullerian Theory.

The supporters of the Mullerian theory hold the view that it is

chiefly by the attacks of the young inexperienced birds that this

form of mimiciy is produced. Professor Poulton puts the case

as follows :
—" The Miillerian theory presupposes that only young

birds test the palatability of a few members of each convergent

group in their locality and henceforward, except when driven by

hunger, avoid all the membei's, so that the recent tendency to

explain so man}" of the resemblances on Miillerian rather than

on Batesian lines is in harmony with the conclusion that the

members of such groups are not greatly attacked by adult birds."

(Essays on Evolution, p. 270.)

I have already expressed the opinion that it is unlikely that

young birds, except those in group 1, indulge in tasting experi-

ments on butterflies, but as I am quite willing to admit that such

an opinion may be founded on insufficient data, and as I was un-

able to find the necessaiy evidence required by the Miillerian

theory, I approached the subject by another line of investigation,

which depends on the time of the nesting of the birds and the

broods of the butterflies.

The birds breed once a year, not twice as is the case in Mauritius.

They begin in Mai'ch or April, sometimes early in May, according

to the season. When the March or April rains known as the

little monsoon bring out a large increase of insect life, the birds

immediately begin nesting, and the young birds are off the nest

and begin to forage for themselves in May, June or early July.

The average life of an insectivorous bird is probabl}^ not more
than four or five years, and we may assume that tasting experi-

ments gradually grow fewer in number and are completed when
the bird is about six months old, i. e. about the month of October.

In estimating the number of broods of butterflies in the year,

which vary much according to the species, I will direct attention

to two of the more striking cases of mimicry, that of the Eupkeas,

forming a Miillerian combination, and Fapilio polytes with its

trimorphic female mimicking P. aristolochice and P. (Menelaides)

hector. They may be taken together. In January, February and

March, that is to say in the dry weather (I am speaking more
particularly of the plains), there is a very small but continuous

series of broods which depend on the weather for their develop-

ment. If it is very dry, the eggs, larvje or pupse, as the case may
be, lie dormant, but with favourable meteorological conditions

such as a shower of rain, the eggs hatch, the larvae shake ofi' their

lethargy and feed, or the butterfly emerges. Mr. Mackwood in-

formed me that on March 24, 1908, in his garden at Colombo,

eggs, larvae and pupse of Euploia core could be found together on

the same tree. The majority of the pupse do not, however, hatch

out but remain quiescent until the April rains, when there is an
astonishing outburst of butterfly and other insect life. With the

onset of the south-west monsoon at the end of May or beginning
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of June, the broods become larger in numbers and more frequent,

and this goes on until the end of August or beginning of

September, when there is a further spell of dry weather similai' to

but not so pronounced as that in the early part of the year, when
the broods again become smaller and less frequent, but at the same
time produce the individuals which take part in the migratory

flights of the monsoon in November and December.

Strictly speaking, P. hector and P. aristolochice, though following

the above sequence of events, do not usually form part of the

flights, but they are nevertheless at their maximum at this time
;

the Eupteas and Polytes undoubtedly do so. We have now to

judge what influence the inexperienced young birds off the nest

in May, and theii' experiments concluded in October, can haA^e on

these species. A butterfly the size of Ewploca core pairs during

its first flight, if' we may judge by the cabinet condition of those

ovipositing, and begins to lay its eggs three days afterwards. The
usual number is about two hundred and fifty, which are deposited

according to the weather in about ten days (I have known one

hundred eggs laid in five days). What becomes of the parent

after this? Whether she dies a natural death or becomes the

victim of a tasting experiment is immaterial, her time of danger

is a brief fortnight. As the females are less in evidence than the

males, fewer of them would be captured, especially if we agree with

Professor Poulton's opinion that the Miilleriantheoiy presuppo.ses

that only young birds test the palatability of a few members of

each convergent group in their locality. To bring to such per-

fection the cases of mimiciy I have selected, we must assume that

such a victim would be one having less converging characteristics

than the others ; and it must also be borne in mind that unless

she is killed within three days of her emergence, she will have laid

a certain number of eggs which will produce buttei'flies similar to

herself. It is difficult to understand how the broods of butterflies,

numberine- some thousands of individuals, born between Octobei'

and the following nesting season, would be in any Avay affected

except in the very smallest manner. No doubt Nature is infinitely

slow in her methods, and we have no reason to suppose that these

cases of mimicry have been produced, otherwise than by a very

lengthy process of weeding out ; but even if we giunt this, there

is a still greater difliculty in the case of Hypolimnas misippus, the

well known mimic of Danais chri/sijipics. In Cejdon the formei-

appears on the wing in October, when as I have said tasting

experiments are over. It remains on the wing until the end of

the year, when it disappears until the following aufumn. There

are so fa.r as I can see only two ways of getting over this diffi-

culty—either by assuming that the inherited tendency to produce

this form of mimicry has become so fixed that the withdrawal of

the factor that produced it is immaterial, though there is no reason

for this supposition, or that there is a more or less constant influx

of the species from India. There is very little doubt that a certain

number of Ceylon buttei^flies in their annual migratory flights
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find their way to India, but I can find no evidence of a reverse

condition of things, and one can scarcely credit that the few chance
stragglers which possibly find their way across the sea could keep
up this perfection of mimicr}^ in the south of the island. The
supposition that the sudden appearance of a pi'eviously unknown
species would produce further tasting experiments will not hold

good in this case, as the mimic so closely resembles its model
D. chrysijypus, which is on the wing all the year round.

Ex2)erwients on Yoiing Uirds in Confinement.

I am extremely doubtful as to any real value accruing from ex-

periments on caged birds, whether nestlings oi' adult. I^'fo one, I

imagine, believes that all buttertiies taste alike : no doubt some
are more tasty than others, and caged bii'ds fed upon butterflies

even with other insect food would no doubt learn in time to dis-

tinguish the difi'erent kinds ; but this procedure to my mind begs

the question, as it assumes that butterflies are an ordinary article

of food in the wild state, a proposition i-egarding which the

evidence here brought forward does not altogether support. The
case is diffei-ent with Ooleoptera, Hemiptera, Dijjtera and the

like, which are known to be the staple food of birds. Lloyd
Morgan's carefully conducted experiments leave no doubt that

certain species of birds, probably all, have very little instinct as to

what is good, and what not, and that they learn by imitation

and tasting experiments. My observations lead me to believe

that the former is very important. I briefly epitomize my own
conclusions.

1. Young birds probably learn at first in a general way
what is their natui-al provender by what is brought to them
in the nest.

2. That this is further developed when they have left the nest

but are too weak to accompany the parents when they are

foraging for food.

3. That when they accompany the parents, as they do for a
longer or shorter time according to the species, they notice the
insects caught and attempt to capture them themselves.

4. When they are left to shift for themselves they carry on
what they have learnt, and during this time they undertake
tasting experiments, but with the exception of the birds in group 1

,

those on butterflies are few in number ; first, because they have
rarely or never had butterflies brought to them in the nest

;

secondly, because they have very rarely seen their parents catching
them, and so neglect them ; thirdly, because they have considerable
difl^iculty in catching them, and the process of getting rid of the
wings is tedious and lengthy and the morsel flufiy, and possibly

not always agreeable. If these observations are confii-med by
further experience, they would account for the fact that attacks

on butterflies are less frequent than those on other insects.
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Instances of Imitation by Young Crows.

July, 1910. I saw an old ciow and two young ones on the Rifle

Green this morning ; one of the youngsters had hold of a bone

with a piece of gristle attached to it. It was so firmly adhei-ent

that the bird could not detach it as the bone constantly moved

with the bird's efforts, and eventually it gave up. Then the old

bird, which had been standing by all the time, went to the bone,

put its foot on it, thereby gaining a purchase, and tore ofi" the

gristle without difficulty ; the young bird after two or three

attempts did the same.

September, 1910. An old crow had a piece of hard boiled

potato ofi" which it was picking pieces and giving them to a

full-fledged young one close by. A goodly number of detached

pieces lay on the ground and attracted the attention of some

other crows, which flew down and began picking them up ; seeing

this the youngster did likewise, though it made no attempt to do

so before their arrival.

Seasonal Dimorphism— Cryptic Defence.

I should not conclude this study of mimicry without discussing

that form of it which is known as " cryptic defence," and especi-

ally that which is so noticeable in the seasonal changes of so

many tropical butterflies.

It is commonly believed to have been produced by natural

selection acting through the medium of insectivorous foes, the

more exact and perfect imitations found in the dry season being

due to the paucity of insect life at that time of the year, which

produces a greater keenness in pursuit and a greater struggle for

existence. The argument has been put forward in full by

Professor Poulton in his ' Essays on Evolution,' page 203.

I hope in the near future to deal more exhaustively with this

subject, but at present will only direct attention to two species

occurring in these islands, a study of which does not favour the

usually accepted views. The contention for the production of the

dry season form rests upon the premiss that " the dry season is a

time of far greater pressure than the wet " ; for although the

enemies of insects are fewer, the insects themselves are pro-

portionately even more reduced, and "the light thrown by recent

investigation leads us confidently to believe that the differences

between the seasonal forms—hitherto devoid of interpretation

—

have a meaning and a value in the struggle for existence and

came into being under the sway of natural selection " [Poulton).

Thouoh it is probably correct to say that in countries such as

S. Africa and India, which have a continental climate, the seasons

are such as to produce a wealth or poverty of insect life, it is de-

cidedly incorrect to assume the same with regard to the islands

we have been investigating. There is no doubt that at no season

of the year is thei-e in any of them a paucity of insect life, and at
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no time would an insectivorous bird, or i"eptile, find any difficulty

in procuring its daily sustenance.

Bourbon and Mauritius are very largely under sugar cultivation,

and this necessitates constant manuring of the fields, with a

consequent abundance or superabundance of flies of all sorts

throughout the year. The rainfall, though greater in the wet
season, is not infrequent duiing the dry season, and this also

favours insect life ; and if we add to this the consideration of

the practical absence of butterfly-eating birds and i-eptiles, we
can estimate the difficulty of believing that these changes are the
outcome of natural selection in these two islands.

In Ceylon Mr. E. Ernest Green, who has lived thirty years in

the island and who knows every part of it, writes as follows :

—

" Though insects are more abundant at certain seasons, I have
never experienced anj' part of Ceylon where there was anything
approaching a dearth of them. I know that I am always busy
pinning and setting throughout the year.

" I sometimes wish that there ivas a short dead season, when one
could devote oneself to other work without being distracted Vjy the

constant accumulation of material.
" I doubt if Melanitis is ever subject to much worry from birds.

It lives in the shade and never moves during the daytime, unless

flushed by some big animal. I am now receiving (16.8.10) both
dry and wet season forms of M. f.amhra from Kandy."
An allied species Melanitis leda occurs also in Bourbon and

Mauritius, and it is to be remarked that the dry season forms
begin to appear before the advent of the dry season, that is to say

before any form of stress would tend to make itself felt.

In explanation, it may be suggested that the butterfly Avas in-

troduced from the locality where natural selection pi'oduced these

changes and tlmt it is simply carrying on an inherited tendency.
That it is an introduced species is highly probalile, but it has been
known to entomologists in Bourbon and Mauritius for at least

sixty years, and it difiers in no way now than in the time of

Boisduval. It is difficult to believe that the factor which pro-

duced this cryptic defence being removed and no longer required

would not have led to some other form of colouring, or a return
to that ancestral type from which these forms were evolved. The
above remarks apply equally to Mycalesis narcissus. Precis rhad^ivia

(introduced 1858), and Terias Jioricola, and I have made a further

study of Terias hecahe in Ceylon. It is veiy frequently the case

that the wet form continues to appear well into the dry weather
and vice versa, but to a less extent ; this has been remarked on
fi-equently, but so far as I know no exact observations have been
made. In Colombo there was no I'ain from November 19th till

December 10th, 1908, thence to January 6th, 1909, -70 of an inch,

but of this no less than •57 fell on one day (Dec. 19th) ; such an
absence of rain in a tropical country at once causes a general drying
up of vegetation and the assumption of diy weather conditions.

At weekly intervals I captured all the Terias I could, which were
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accustoiixed to breed on a hedge of Madras thorn in an isolated

povsition in my garden ; the i-esults of such counts showed 73 wet
forms, 1 intermediate, and 19 dry, and it was not vintil January
28th that the wet forms were entirely replaced.

The butterfly takes exactly a fortnight to pass from larva to

imago, and thus we have approximatel}^ three or four broods of

wet season forms produced under diy season conditions. We
must assume that as the butterfly is seasonally dimorphic it stands

in need of protection, yet so far as I covikl ascertain the wet forms

suffered no diminution though exposed to what were, or should

have been, adverse circumstances.

The butterflies rested during the night and in cloudy weather

on the under surfaces of the leaves of Vincta sp. ?, a small flowering

shrub with pink flowers and small oval green or frequently yellow

faded leaves. It often collected gi-egariously, two or even three

being on the same leaf and perhaps ten on the same plant. The
position was an admirable one for pi-otection from the wet, and
also from small pi-edatory foes which seldom look upwards when
hunting for prey. The appearance of the plant is the same
throughout the year, and the butterfly derived no advantage from

its change from one seasonal foi-m to the othei-.

The following experiment makes me still further doubtful of

these effects being due to natural selection.

If we take the pupa of a somewhat similarly coloured butterfly

which is not seasonally dimorphic, such as Papilio demodocus or

Fapilio demoleus, and expose it to a hot dry temperature, we can

produce an insect with much of the yellow on the under surface

replaced by red. I am almost persuaded that these rusty red

spots ai-e a vestige of a charactei- at one time common to certain

Pierines and Papilionines which is more or less reproduced by
heat and dryness, if of sufficient duration and intensity under
natural conditions in the Pierines, but in the Papilionines only

under artificial stimulation of a like but exaggerated character.

Conclusions.

1

.

It has been shown that in Bourbon and Mauritius there are

no butterfly-eating birds or reptiles ; so that the cases of mimicry
occurring there cannot be due to their influence.

2. In Ceylon it has been conclusively shown that the butterfly-

eating reptiles are impai'tial feedei'S.

3. That a trained obsei'ver can distinguish the majority of

these mimetic butterflies at a distance of about twenty or thirty

feet and frequently at the same number of yards ; and this being

so, it is cei'tain that a bii'd which has to depend for its existence

on its powers of observation, could after a few failures be able to

discriminate them at the same and probably at a considerable

greater distance.

4. That Drongos feed largely upon Euplojas, and this being so,
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a Papilio mimicking them obtains no protection in the vicinity of

these birds.

5. There is no bird in Ceylon known to eat butterflies that dis-

tinctly discriminates as an adult between one species of butterfly

and another.

6. It has been shown that there is a great destruction of

butterfly life in the dry zone, and that here, if anywhere, Miillerian

or Batesian mimicry might be induced, but the destroyers are

largely migi'atory and their attacks are not selective.

7. That the number of broods of butterflies which occur be-

tween the termination of tasting experiments in one year and the

commencement of them in the next is so great that any influence

which could be wrought by such is almost inappreciable.

8. The little evidence available shows that young Ceylon birds

imitate their parents in their choice of food ; but as regards butter-

flies, the fact that there is no discrimination shown by adults leads

one to conclude either that few or no tasting experiments were
undertaken in youth, or, what is more probable, that their taste

with I'egard to them is indifferent.

9. It is questionable, and so far as an accurate knowledge of one
species goes it is definitely shown, that that form of mimicry re-

presented by wet and dry season forms (cryptic defence) is not
produced for the protection" of the species, inasmuch as many
(four) succeeding broods of the wet weather form may be found
under dry season conditions without detriment to the species.

34. The Distribution o£ the Avian Genus Megapodms in the

Pacific Islands. By J. J. Lister, M.A., F.R.S., F.L.S.,

F.Z.S.
[Received and Read May 9, 1911.]

(Text-figure 166.)

The Megapodiidse or Mound Builders are, as is well known,
large birds, with comparatively feeble powers of flight, con-

stituting a family of the order Gallinte. They are distributed over

the islands of the East Indian Ar-chipelago and Western Pacific,

from the Philippines and Borneo to the New Hebrides, and are

found in several parts of the continent of Australia, Four out-

lying species of the genus Megapodms are found in the Nicobar,

the Pelew, and the Marianne Islands, and, far out in the Pacific,

on the little island of Niuafou, belonging to the Tongan group.

As we cannot suppose that the birds found in these outlying

islands, remote from the other species, can have flown across the

intervening tracts of ocean, we are presented with the problem ;

How did they reach these islands ?

The solution to which M. Oustalet gives his adhesion, in his

Proc. Zool. Soc—1911, No. LII. 52
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monogTaph on the Family*, is that all these localities have been

at one time connected by land, which has since been to a large

extent submerged.

Wallace had, in 1876 t, expressed the opinion that the Megapode

* " Monographic des Oiseaux de la famille des Megapodiid^s." Ann. d. Sciences

naturelles, 6 ser. t. 10 & 11, 1880-81.

f Geographical Distribution of Animals. London, vol. ii. p. 342.
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of the Nicobar Islands had probably been introduced by the Malays,

but Oustalet cannot regard this explanation as plausible, on the

ground that " we possess no positive proof of the domestication of

Megapodes by the Malays or the savage people inhabiting the

Oceanic Islands."

My object in this paper is to point ovit the reasons which appear

to me to make it probable that the distribution of the genus

Megapodms has been, as Wallace suggested in the case of the

Nicobar bird, considerably modified by human agency ; and that

the species found in these outlying Pacific islands have been

carried there by man.

Since Oustalet published his monograph the Megapodiidae have
been again reviewed by Ogilvie-Grant in his Catalogue of the Game
Birds in the British Museum*; and in 1901 Rothschild and
Hartert t gave their revision of a portion of the genus Megapodius.

The determination of the limits of the species of this

genus is difiicult on account of the variation in size and colour

pi'esented by the birds inhabiting the same locality, and the fact

that the characters of those from difterent localities often merge
into one another. On comparing the results aiTived at by the

authors mentioned, we find that nineteen species were enumerated
by Oustalet. If we take from these M. wallacei, which has been
placed by Ogilvie-Grant in a sepaiate genus {Eulipoa), and M.
hi^enchleyi and M. brazieri, which had then been desci-ibed only

from eggs or young birds, there remain sixteen species. Five of

these are united in two species by Ogilvie-Grant, aiid seven which
inhabit the area dealt with by Rothschild and Hartert are allowed

by these authors only subspecific rank under two specific names.
On the other hand, the species M. macgillivrayi, which is united

by Oustalet with the widely extended M. duperreyi^ and regarded

as only a subspecies by Rothschild and Hartert, is reckoned a

distinct species by Ogilvie-Grant.

The peculiar nesting habits of the Megapodiidse are well known.
Most of the species scrape together large mounds of earth or sand,

with or without vegetable matter, and the female deposits her

eggs, which are very large for the size of the bird, at intervals of

several days, in excavations in these mounds. Incubation is

eflfected by the heat of the slowly fermenting mass, aided by that

of the sun, or by the sun alone ; and the young are hatched in an
advanced state of plumage. They receive no attention from their

parents, and in some cases at least they are able to fly on the day
on which they are hatched. In some species many pairs of birds

freqvient the same mounds or laying-grounds.

In almost all the countries where Megapodes occur, their large

eggs are highly valued by the natives as food, and their laying-

places are frequently visited for the purpose of obtaining them.

* Catalogue, Vol. xxii. 1893. Also ' Game Birds ' : Allen's Naturalists' Library,

London, 1895-7.

t " Notes on Papuan Birds." Novitates Zoologicse, vol. viii. p. 135, 1901.

52*
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There is oleni- evidence that the birds are at least semi-

doniestiortted in some localities.

]\lr. 0. ]\I. Woodford*, speaking of J/, hroiclilei/i [M. eremita

of B. ]\[. Catalogue) oi\ Glnadalcanar, in the Solomon Islands, says:

" The birds lay in open sandy clearings, generally near the sea,

which are kept clear of shrubs and \nulergro>vth by the natives,

and by the santl being constantly turned over by the birds ....

]\[any thousands of birds congregate at the same place, the laying-

yards being often some acres in extent." Of the little island of

Save, to the north of Guadalcanar, the same author wi'ites t

:

"although only about the size of a large pigeon" the megapode
'* lavs an egg bigger than that of a duck," and "eggs foi'm an

important item in the daily food-supply of the natives." " The
megapodes lay their eggs on two lai-ge cleared sandy spaces and

nowhere else on the island. Upon these no Aveeds or grass can

grow as the ground is constantly being tui-ned over by the bii'ds

when digging holes to lay their eggs, and by the natives when in

search of them. The sandy spaces are fenced oft' in plots which

belong to diflerent owners." He adds that the natives are quite

inditierent as to the condition of the eggs when they eat them, it

is all the s;ime to them whether they are newly laid or well

advaiiced towards hatching.

]\[r. John Brazier, writing of a collection of eggs of Megapodes
exhibited before the Society: says J.

•• When at San Christoval"

(in the Solomon Islands) " I was shown an egg that Perry, a

white man living thei'e these last live years, said was laid by the
' Wild Fowl,' and upon my visiting him a few days later, he had

iust obtained another from the nest of his domestic fowls."

M. Fi'eycinet. in his narrative of the voyage of the Uianie §, says

of the species which was discovered by this expedition on the

Marianne Islands :
"' Esp^ce de gallinacee de couloir noir que jadis

les anciens Mariannais elevoient aupr^s de leurs cabanes ; elle est

anjourd'hui fort rare. Nos i;atnralistes Ini out donne le nom de

^legapode la Perouse."

In the volume on Zoology (p. 125) of the same work the

natin-alists Quoy and Gaimard say of Af.fre}/ci)>eii, which they

discovered on the island of Waigiou, to the west of New Guinea,

and which is now known to occur from the Moluccas to Western
New Guinea :

" Sm- les iles Yaigion et Boni. ces oiseaux parois-

sent vivi-e dans une denii-domesticitc, a-pen-prcs comme les

canards qui habitent les mai-ais que traverse la petite riviere de

S6vre, (Charente Inferieure).'' One, brought by the natives, lived

several days on the Ui-anie.

Professor J. Stanley Gardiner, whose investigations of the

Fauna and Floi'a of the Maldive and Laccadive Islands aie well

* The Naturalist amons the Head-hunters, pp. 100-101.

t P. Z. S. ISSS, pp. 249^& 250.
+ p.z.s. 1S7-1, p. mr.
§ Voyage autour du iNIonde sur les corvettes de S.Jl. lUrauie et la

PhysicieiiJie, 1817-1820. Paris. IS'25.
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known, informs me that a sultan of the Maldive Islands, who
died in 1878, introduced Meprapodes into an islet covered with

cocoanuts and scrub, forming part of the great atoll of Male in

that Archipelago. Where these were obtained is not known, but

Professor Gardiner thinks it probable that they were imported

from the Nicobar Islands, between which group and the Maldives

there is regular trade communication.

We have thus from four widely separated localities definite

evidence of the more or less complete domestication of Megapodes
by the natives. Finally Guillemard *, referring to Wallace's view

that the Nicobar Island bird was introduced, says " that this is

not impossible must be evident to every traveller in the Malay
Archipelago, for birds of tliis genus are often seen in captivity."

With regard to the powers of flight of Megapodes, they are

compared by some authors with those of }>arn-door poultry.

Oustalet, however, recalls the fact t that a young specimen of

ill. freycineM flew on board ' La Coquille,' with a favouring breeze,

when that vessel was " plus de deux milles " (over two miles)

from land.

Le tSouef j mentions that M. duperreyi^ although the birds are
" very poor fliers," occurs on the scrub-covered islands "a good

many miles " from the N.E. coast of Queensland. He surmises

that they may have been blown out during cyclones.

Finsch § speaks of M. senex, the species inliabiting the Pelew

Islands, as occurring on nearly all the sandy and rocky islands of

the group. Some of these are separated by intervals of some

three or four miles. He considers that the bird, " which is a good

flier " (the term is of course used in a relative sense), may oc-

casionally fly from one island to the other. He also mentions

that the eggs are systematically taken by the natives.

But when all allowance is made for their powers of flight, it

would seem an extravagant suggestion, and one which I think

has never been made, that Megapodes could by this means have

reached the outlying islands in which they are now found. The
Pelew Islands are separated by nearly five hundred miles from the

Philippines, the nearest land to the west, and by a rather greater

distance from Xew Guinea to the south. The Marianne Islands

are some 600 miles to the E.N.E. of the Pelew Islands. Niuafou

is nearly 1000 miles to the east of the New Hebrides, the nearest

islands to it on which a species of Megapode exists.

We may now examine the geological nature and some other

conditions of these outlying islands in the Pacific on which Mega-

podes are found, as well as the characters of the species living

on them.
The island of Niuafou, or New Hope Island, although politi-

cally part of the Tonga group, is situated almost halfway between

* Cruise of the Marchesa, vol. ii. p. 122 (footnote), 1886.

t L. c. vol. xi. p. 69. .

I
Ibis, 1899, p. 16.

§ "Die V^ogel der Palau-Gruppe." Journal des Museum GodefTroy, Heft viii.

Bd. iii.) 1875, p. 30 (p. 162 of tlie volume).
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the Fiji and Samoa Islands. It is desciibed in Findlay's South

Pacific Directory * as a volcanic island with black lava rocks all

round the shores. It is 3 to 3| miles across, well wooded, and

some 500 to 600 ft. high. In the centre is a brackish-water lake

at sea-level in which are hot springs. Friedlander t, who visited

the island in 1897, describes his visit to the nesting places of the

birds, which are on the shores of this lake. He had to swim

round some of the rocky points to reach them, and found the

temperature of the water that of a warm bath, and the rocks

under water too hot, in places, to rest his hands on them. He
says the island is an intermittently active crater, largely composed

of basaltic rock. An eruption occurred in 1886, when the whole

island was covered with ashes, and the Megapodes were nearly

exterminated. Owing to the 'tabu' imposed by the chief their

numbers had increased again, so that there was a fair number at

the time of his visit. The birds do not build mounds, as do many
of their congeners, but lay in holes which they excavate in the

volcanic sand. He is inclined to attribute the heat of the sand,

which he found on digging for the eggs, to the volcanic action.

We may note in passing that P. & F. Sarasin J found that the

Maleo (Jlegacephalon maleo) of Celebes lays in the neighbourhood

of hot springs, as well as on the sea-shore.

The birds of Niuafou were collected by Mr. F. Hiibner and

described by Dr. Finsch §. With the exception of the Megapode
all belong to common Tongan species, but Finsch remarks on the

absence from the collection of four species [Ptilotis caruncidata,

Halcyon sacra, Lalage maculosa, and Golluricincla keinei) which

besides being common in Tonga are present, or represented by

allied species, in Samoa and Fiji. At first sight it would appear

that the absence of these species from Niuafou might be at-

tributed to the destructive eruptions of the volcano, but as these

species ai-e unrecorded from the not very distant group of Uvea
(Wallis Id.), their absence from Niuafou cannot certainly be

attributed to that cause. It must be admitted, however, that a

small volcano, still in intermittent activity, is the last place on

which the remnants of an ancient fauna would be expected to

survive. Had the bird been found on the high and ancient land

masses of Fiji or Samoa, the case against this view would not

have been so strong, but the birds of these islands have now been

so fully collected as to make it in the highest degree unlikely

that so large and useful a bird as a Megapode should have been

overlooked in then).

The Niuafovi species, Megapodius jJritchardi, was described by

the late Sir Walter Buller in his Supplement
||
to the ' Birds of

New Zealand,' and included, under the name of " The Southern

* 3rd edition, ji. 558.

t " Ueber die Nestlocher d. Mec/apodius pritchardii auf der Insel Niuafou."

Oniithologische Monatsbeiichte, vii. p. 37, Berlin, 1899.

t Zeits. d. Gesellschaft f. Erdkunde, Berlin, 1894, pp. 375, 388, 396 & 398.

§ Z. S . 1877, p. 782.

II
Vol. i. p. 31.
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Megapode," in that fauna—on what appear to be wholly in-

adequate grounds.

In 1887, Mr. T. F. Oheeseman, the well-known Curator of

the Auckland Museum, to whose knowledge and kindness many
visitors to New Zealand are indebted, visited the Kermadec

Islands, which are a scattered group lying nearly halfway between

the North Island of New Zealand and the Tonga Islands to the

N.N.E., and some 400 or 500 miles from either. Mr. Oheeseman

reported* that a Mr. Johnson, who had resided on Sunday

Island (a volcanic island, the most northerly of the group) about

fifteen years before, told him that " prior to the eruption of 1876

a bird inhabited the floor of the large crater, which made

mounds of sand and decayed leaves, two to three feet^ high,

laying its eggs in the mounds. He was in the habit of visiting

the mounds for the sake of the eggs and young birds, and has

frequently taken 5 or 6 of the latter from the same nest at one

time." The eruption of 1876 covered the floor of the crater and

apparently killed out the species. Mr. Oheeseman cautiously

observes that the evidence, such as it is, seems to point to the

former existence of a species of Megapodius on this island.

We may remark that the statement that five or six young

birds were taken from the same nest at one time is hardly

in accordance with the habits of the genus, for the eggs being

laid at some intervals the young ones are not of the same age,

and leave the mounds to feed for themselves soon after they are

hatched. The statement would be more appropriate to the young

of the Gi-ey Duck {Anas sujjerciliosa) which frequents this island.

It is the mound-building habit which, as Mr. Oheeseman says,

" seems to point " to the existence of a Megapode on Sunday

Island.

Sir Walter BuUer t on the strength of this evidence includes

Megapodius pritchardi among the birds of New Zealand, in which

region the Kermadec Islands are included. He says :
" I have

no doubt whatever in my mind—notwithstanding the apparent

difference in their nesting habits—that Mr. Oheeseman was right

in his conjecture " that the Sunday Id. and Niuafou birds were

identical. (It will be noted that Mr. Oheeseman conjectured that

the genus, not the species, was identical.) On the discrepancy

that whereas the Niuafou bird lays in burrows, the Sunday Id.

bird is stated to have built mounds of sand and leaves two to three

feet high, he remarks (p. 33) :
" If the latter observation was

accurate it may have been due to circumstances of locality anu

environment, and by no means negatives the assumption of these

birds being one and the same species." As we have seen, the

statement that the Sunday Island bird built mounds is the only

evidence we have of the existence of a Megapode on that island.

Through the kindness of Mr. Ogilvie-Grant I have had the good

* " On the Birds of the Kermadec Islands." Trans, and Proc. of the N. Zealand

Institute, vol. xxiii. (1890) p. 219.

f Supplement to the Birds of New Zealand, vol. i. (1905) p. 31.
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fortune to meet at the Natural History Museum Mr. Iredale, who
has recently resided on the Kermadecs with the object of studying
their fauna. He assures me that he was not able to obtain
any confirmation of the report of the existence of a Megapode
on Sunday Island which was given to Mr. Cheeseman, and finds

that the successors of his informant are not inclined to regard
that report as worthy of very serious consideration.

It therefore seems to me that we have no good evidence that
the genus Megapodms formerly inhabited the Kermadec Islands
and absolutely none that J/, pritchardi lived there.

One good result, however, we owe to Sir Walter Buller's

enthusiasm in claiming this species as a member of the New
Zealand fauna, and that is a plate representing the bird in a
condition of plumage not hitherto figured.

M. 2}ritchardi belongs to the section of the genus with the
back and upper surface of the wings rufous brown, the breast
and belly lead or slaty grey, and in its general coloration perhaps
is nearest M. cumingi, Dillw., of the Philippines and Borneo.
In the type specimen described and figured by G. R. Gray *,

and now in a somewhat dilapidated condition in the British

Museum, the bases of the quill-feathers, except the first, are
white ; there is also some white among the upper tail-coverts.

A specimen in the Leyden Museum was described by Schlegel t
(and I have had an opportunity of examining it) which has,

as he observes, the upper tail-coverts pui'e white. The first

specimen which came to the Auckland Museum was described by
Buller J. It had no white on either quill-feathers or tail-coverts,

though the rectrices were white at the base §. As it was not
known then that this skin came from the same locality as

M. pritchardi, and it differed so consideiubly from the type of that
species, it was described by Buller as a new species

—

AT. ktcttoni.

Buller's plate (pi. ii.) in the Supplement to the ' Birds of

New Zealand ' shows no white in the plumage. In the descrip-

tion he says (p. 32) :—" Although absent in this specimen "

(that named if. huttoni and perhaps the specimen figured in the
plate) " most examples have a patch of white covering the basal

parts of the primaries and secondaries, the extent varying in

almost every individual. Some also have white markings on the
upper tail-covei"ts and basal part of the tail-feathers."

It appears then that the feature by which M. pritchardi stands
apart from all other species of the genus—the occurrence of white
at the bases of the primaries and elsewhere—is a varying and
inconstant character.

To return to the comparison with M. cumingi, I find that

M. pritchardi has the top of the head slaty-brown rather than
brown, the sides of the head rather paler, the mantle brown tinged
with slate rather than olive-brown, and the belly a paler brown.

* P. Z. S. 1864, p. 41, pi. vi. t Mus. Pays-Bas, viii. p. 64.

X Transactions of the N. Zealand Institute, vol. iii. (1870) p. 14.

§ Hutton, Trans. N. Zealand Institute, iv. (1871) p. 165.
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We maJ note that, tiie qiecies inhabitiiig the Xew Hebrides,

JT. layardi, bekm^ to the group erf species having ihe mantle

and upper parte blackish grey, not rufous brown as in

M. prUehardi.

Thesre is one other fact which seems to point to the view

iAxat the Xiuafon bird is nofc indigieoous to that island, viz., that

the native name. Mallow, is the same as that applied to several

species <rf 'SLe^po^^ in the Malay Archipelago- This appears

in the specific name of Jfegacephalom mal^o of Celebes. Jfega-

podiim emmingi is called moleo kitjU (= little mcJeo) by the

natives of that island, in distinction, probably, &om the larger

Megacephfdon maleo*. M. layardi is the Mfdow of the natives of

the Xew Hebrides. (Justnlet says that this name appears to be

applied indiflGarenth^ to 3iegapodes by 3Ialay hunters. Its occur-

rence on Jfiuafou, far out in the Pacific among a population of

Polynesian speech, seems to su^;est strongly tiiat at some time

the name arrived at the island with the bird.

With r^jard to the Marianne and Pelew Idands, I have less

evidence to bring forward, but it was in the former group that

Quoy and Gaimaid were bdd that ihe M^apode (J/, laperousit)

had been dome^icated. It is so closdy similar to 21. ^nex frran

the Pelew Islands that M, Oustalet has r^arded them as of the

same species t.

The geological structure of the Pelew Islands is discussed by
Semper %. who shows that the islands are composed in part of

raised coral, in part of volcanic rock, formed during submarine
eruptions. H this is the case, there can be no remains on the

Pdew Islands of the fauna of a subsided land-ma^, suppc^ng
such a mass to have existed.

From the description of the Jilarianne Islands in the account

of the Voyage of the Uranie, above quoted, it is stated (Hisfcorique,

T. 2, p. 253) that they seem to have been formed in the remote
past by submarine eruptions, which hare raised the flow of tiie

ocean, and that the re^s which have foioned about the islands as

they have risrai above the waves have since been raised with them.

So that it would appear that the same remark is applicable to

these as to the Pelew Lslands.

J/, laperousiiand M. senex have the upper parts blackish grey, as

have M.freydneii, from the Moluccas and Xew Guinea, J/, geel-

viiikianus from Xew Guinea and some adjacent islands, and
M. layardi from the Xew Hebrides. But they difier from these

and other species in the french-grey colour of the feathers of the

head. We must conclude therefore that this character has been
developed since their isolation, or else that the parent stock has

either not yet been discovered, or has become extinct.

In the British Museum Catalogue three '' doubtful species

"

* Mf'yer & WigkswOTth. Birds of Cdebes, voL iL 18^ p. 671.

t Cf. <'->gilvie-(irant. Allen's Xataraliste' libraiy : Game Birds. toL iL p. Wi.
X Tht Xatural Conditiims of Existenee a£ thejr aSsdt, Awimal Life, by Kail

Semper, Cbafter 8 : Inftanatioiial Sdentific Seii^ \oL xxxL JmbAob ISSS, ^pp. 2S4
&2»L
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are mentioned (p. 446) by Ogilvie-Grant, viz. : 1. Young birds

said to have been obtained on Lord Howe's Island ; 2. The
Megapode of Sunday Island in the Kermadec group ; and
3. M. ? andersoni of Gray from New Caledonia. The first of these

Mr. Ogilvie-Grant assures me is now known to have come not
from Lord Howe's Island, but from New Hope Island, another
name for Muafou. With the second I have already dealt. The
third is based on a reference in the MS. of Anderson, who
accompanied Cook's third voyage, to a bird he called Tetrao
australis and briefly described as follows :

—" fusca nigraque
;

pedibus nudis." The subsequent exploration of New Caledonia
has not revealed the presence of a Megapode on that island.

To sum up : There is evidence of the domestication or semi-
domestication of Megapodes in several parts of the area they
inhabit,— viz., in the Solomon Islands, Vv^estern New Guinea and
the Marianne Islands, and of their introduction into the Maldive
Islands. There is no satisfactory evidence that a Megapode has
ever existed on any Pacific island east of a line bordering the
Philippines, Solomon Islands, and New Hebrides except the
Pelews, Marianne Islands, and Niuafou. The geological character
of these islands, so far as we know it, lends no support to the
view that they could preserve the fauna of a sunken land-mass.
The birds of the Pelew and Marianne Islands are almost identical,

and on the latter group they were domesticated. The bird of

Niuafou is called by a Malay name.
When we consider the complex movements of the races of the

Western Pacific, of which thei-e is much anthropological evidence,

and how easily Megapodes might be introduced into a new locality

by a canoe provisioned with their eggs, which are a staple native

food, it would appear that we have in human agency a probable
key to some of the anomalies of their distribution.

The analogy of the distribution by native agency of domestic
fowls, cousins of the Megapodiidse, and of the dogs and pigs

which were found by the early voyagers on the Pacific Islands, is

obvious.

How far the same cause may have been operative within
the main area occupied by the genus, and have given rise to the
anomalies in the distribution of the species alluded to by Oustalet,

is too large and complex a subject for me to attempt to deal with.

The Savo natives, says Mr. Woodford,* speaking of 31. eremita
of the Solomon Islands, have a curious legend connected with this

bird. They hold the Shark in great veneration and say that their

island was made by the Shark, who brought stones together and
placed upon them a man, a woman, the Yam plant, and the
Megapodes. Things went well for a time and the people increased

and so did the Megapodes. At last the people went to the Shark
and complained that the Megapodes made havoc among the yam

* C. M. Woodford, P. Z. S. 1888, p. 249.
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patches by digging holes to lay their eggs ; so they asked the

Shark to take the Megapodes away. This was done, but now the

natives missed the Megapodes" eggs, so they asked the Shark to

bring the Megapodes back but to confine them to one spot.

This request was also complied with, and the result may now be

seen. The Megapodes lay their eggs in two large and broad

sandy spaces, and nowhere else on the island.

I suspect that there is more than a grain of true history in

this legend, and that it records the fact that when the ancestors

of the natives came to the island, they brought with them two

raaiii staples of their food-supply—yams and Megapodes.

35. Contributions to the Morphology ut* the Group Neritacea

of the xVspidohranch Gastropods.—Part II. The Heli-

ciNiD.^. By Gilbert C. Bourne, M.A., D.Sc, F.R.S.,

F.Z.S.
[Received April 29, 1911 : Read May 9, 1911.]

(Plates XXX.-XLII.*)

When, two years ago, the Society published the first part of my
contributions to the morphology of the Neritacea (2), I had already

accumulated a number of observations on the anatomy of the

Helicinida?, but deferred the publication of them until I was able

to obtain specimens of difteient species from various parts of

the Pacific region. Having experienced considei'able difficulty in

obtaining specimens sufiiciently well preserved for microscopical

examination, the publication of my results has been long delayed,

with the result that I lose the cltiim to priority for several minor
discoveries concerning the anatomical features of this family, for,

in the meantime, Thiele (10) has given an account of the anatomy
of Hyclrocena cattaroensis in which is included a description of

the female generative organs oi Helichia kuharyi, and the following

descriptions lose much of the novelty they Avould have possessed

had they been published as soon as the facts were ascertained.

Previous to the publication of Thiele's paper, our knowledge of

the anatomy of the Helicinidne rested, for the most part, on

Isenkrahe's (4) account of the anatomy of Helicina titanica.

Isenkrahe gave a sufficiently accurate description of the external

anatomy, the muscular system, the greater part of the alimentary

tract, and the pulmonary cavity, but he failed altogether to

distinguish the kidney, and his descriptions of the heart, the

nervous system, and the reproiluctive organs are defective. These
imperfections notwithstanding, Isenkrahe was able to confiiiu

Troschel's opinion that Helicina, on account of its rhipidoglossate

dentition and other anatomical characters, was closely related to

the Neritidaj.

Von Jhering (5) in 1877 placed the Helicinacea and Proserpinacea

* For explanation of the Plates see pp. 806-809.
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in his class Orthoneura, order Rostrifera, sub-order Rhipidoglossa,

and gave a fairly accurate description, unaccompanied by a figure,

of the nervous system of Helicina [Sturanya Wagner) beryllina

Gld. E. L. Bouvier (3), in his gi'eat work on the nervous system
of Prosobranch Gastropods, gave a ver}^ complete account of the
nervous system of H. sagraiana d'Orb. and H. hrchsiliensis Gray,
laying stress on its close resemblance to the nervous system of the
Neritidje, and in addition he made some further observations on
the general anatomy, partly confirming and paitly correcting and
adding to Isenki-ahe's descriptions. In 1902 Thiele (9) described

the male generative organs of Helicina jajwnica, and last year
he gave a description with a diagram of the female organs of

a. kubaryi, in addition to a succinct but sufiiciently exhaustive
account of the general anatomy of Hydrocena cattaroensis

.

The geographical distribution of the Helicinidje, as is well

known, presents several interesting and diflicult problems. By
far the greater number of species are insular and confined to the
tropics. Such species as are foiuid on continents are for the
most part limited to regions near the coast, very few being known
to occur any considerable distance inland, i^o Helicinidse are

recorded from Africa. In Europe the gioup is i-epresented only
by the genus Hydrocena from the Dalmatian coast, and this genus,
as Thiele's recent work has sho\^Ti, diftei-s in several important
anatomical characters from Helicina and its more closely allied

genera. Georissa, a subgenus of Proserpina, is the only represen-

tative of the gi'oup in India, and no Helicinidje have as yet been
recorded from Ceylon, The number of genera and species reaches
its maximum in the Antilles. The genus Helicina, as restricted

by Wagner, is fairly abundant in Mexico and the Central
American republics, and extends northwards into Texas and
Florida, southwards into Ecuador and Peru on the west coast and
to the south of Brazil on the east coast of S. America. Few
species, however, are recorded from the Pacific coast of S.America,
but, notwithstanding their comparative rarity on these shores,

the group reappears in great abundance in the Pacific islands,

extending as far east as the Marquesas and Paumotu Islands, and
having many representatives in the Society, Samoan, Friendly
and Fiji Islands, and in the JSTew Hebrides and New Caledonia.
Several species occur on the east coast of Australia, and some
few are recorded from New Guinea, Celebes, Borneo, and Sumatra

;

none, so far as I can ascertain , from Java. But in this part of

the world the Helicinidae attain their maximum in the Philippine
Islands, which are only second to the Antilles in the number of

species. From thence the group extends north, beyond the
tropical zone, to the Bonin Islands and Japan. A few species

are found beyond the south-east coast of China and Siam, others
again in the Malay Peninsula and Bm-ma. Several species are
found in the Andaman and Xicobar Islands, but the group is

very poorly represented in the Indian Ocean. Aphanocojiia
(Helicina) theohakliana G. & H. Xevill is recorded from the
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Seychelles, and Pseudotrochatella undulata Morelet is a subfossil

form from Mauritius. Xone is known from Madagascar.
In a recent work of great value to the student of geographical

distribution A. J. Wagner (12) has revised the family Helicinidae,

and, founding his diagnoses chiefly on the characters of the

operculum, has broken up the old genus Uelicina into no less

than thirteen genera, reserving Lamarck's appellation for the

American and Antillean forms which conform to the oiiginal

definition of the geniis. Of the remainder I mention the largest

genera. Sidfurina has its centre in the Philippines and extends

thence to the Andamans, Nicobars, IMoluccas, New Guinea, and
Tahiti. Ajj/tanoconia, which also seems to be centred in the

Philippines, extends wideh', to Japan. S. China, the Malay
Archipelago, the Andamans, Nicobais, Seychelles, Moluccas, and
through Micronesia and Melanesia to the Paumotu and Sandwich
Islands. Shiranya has its centre in Fiji and Tonga, and extends

thence to the Carolines, Sandwich, Society, Hervey, and Solomon
Islands. Orohojihana is found in Queensland and N.S. Wales and
extends through nearly the whole of Polynesia. Pcdceohelicina,

with its subgenus Ceratopoma, is again a Philippine genus, and
extends to New Guinea, the Bismarck Archipelago, the Solomon,
Louisiade and Pelew Islands. The last-named genus is, according

to Wagner, closely allied to Uelicina sensu restricto. Again, the
subgenus Retorquata of Uelicina, which occurs in Mexico and
Centi'al America with outliers in Florida, and Texas, aftbrds,

according to the same author, a transition to such a characteristic

Antillean genus as Alcadia. A consideration of these statements

leads to the conclusion that the Helicinida? are capable, by what
means we know not, of wide dispersal across seas and oceans, and
find conditions most suitable to their existence in proximitv to

the sea. They appear to have originated in RLexico and Central

America, and to have spread eastwards to the Antilles, whei'e

they found the conditions specially suitable, and have been
differentiated into several genera (Alcadia, Lucidella, Entrochatella,

PriotrochateUa, Froserpina) and numerous species, and one species

[H. substriata convexa Pf.) has found its May to the Bermudas.
Others have extended down the eastern coast of S. America, but
the Atlantic Ocean has proved an impassable barrier to their

further extension eastward. On the Pacific side the grou}) has
been transported by some means unknown to us to the Pacific

Islands, and it would appear from the evidence that it did not at

first effect a lodgment in the moi-e eastern islands, but in the
Pliilippines, from which centre it has spread in all directions

—

eastward throughout Polynesia and to the Sandwich Islands,

southward to New Guinea and Australia, northward to Japan
and China, westward through the Dutch Indies and Malaya to

the Andaman and Nicobar Islands. Very few have ti^versed

the Indian Ocean to reach the Seychelles and Mauritius.

Very little is known of the geological history of the group.

Uelicina occurs in the post-Pliocene of N. America, but the
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ancestral forms must have lived at a much earlier period, for

Proserpina is recorded from the Eocene of the Isle of Wight, and,

according to Kobelt (6), shells i-eferable to the same genus have
been found along with Helix, Planorbis, Valvata, and three

species of Keritina in the Lias of Somerset. There is some reason

for suspecting the correctness of the identifications in the last

case, and I am unable to find any cori^oborative evidence of the

occui'rence of Proser2)ina in the Eocene, but the distribution of

the Hydrocenida? points to a geological hi.story reaching well

back into Tertiaiy times. Dawsoniella fi'om the Carboniferous of

Illinois has been attributed to the Helicinidfe, but I have already,

in the first section of this memoir, discussed the aflinities of this

genus and pointed out that it must be a case of convergence.

However this may be, palaeontology throws very little light on
the origin and disti'ibution of existing Helicinidfe, and when I

began this work I hoped, not only to give a full description of the

anatomy of a typical member of the family, but also, by the

comparison of the anatomy of Pacific and West Indian forms, to

discover some clue to the distribution of the group with its two
main centres in the Antilles and the Philippines. In this, as will

appear, I have been disappointed. From whatever part of the
woild they may come, the anatomy of the different species and
even genera of Helicinidse is so closely similar that it is hard to

find any difierence between them. It is true that I have not been
able to procure many species of Pacific Helicinida?, but I have
examined fairly well preserved specimens of OrobopJiana, Aphano-
conia, and Pcdceohelicina, and these three genera may be taken as

typical of the more widely distributed Pacific forms.

The material at my disposal w^as as follows :

—

I. Antillean forms.

Alcadia palliata Ads. Contrivence, Waldei'ston, Jamaica.
Alcadia hoUandi Ads. Swing Hill, Walderston, Jamaica.
Lucidella aureola Fer. Bog Walk, Spanish Town, Jamaica.
Eittrochatella ptdchella Gray. Bog Walk, Spanish Town,

Jamaica.

The above were kindly collected for me and preserved in

Perenyi's fluid by Mrs. G. B. LongstaflP, F.L.S.

II. Pacific, Australian, and Indian forms.

Aphanoconia goiddiana Forbes, from Torres Straits : for

specimens of this species I am again indebted to Mrs.
LongstaflT, who procured them for me from Mr. 0. Hedley,
of the N.S. Wales Museum.

Aphanoconia andamanica Benson.
Aphanoconia merguiensis Pfeiflfer.

Aphanoconia rogersii, sp. n.

These three species are from the British Museum and formed
part ofthe collection made in theAndaman Islands by Mr. G. Rogei-s.
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They were numbered respectively 16, 30, and 31. The first two I

have identified without diflSculty, the third appears to be new
to science, and I will give a diagnosis of it in the latter part of

this paper. I am indebted to Mi'. E. A. Smith for these and for

the two following species :

—

Orohophana pachystoma ponsonhyi Smith. Admiralty Islands.

Palceohelicina ida' Wagn. Amboina.

In describing the anatomy it will be convenient to take Alcadia
as the type, and to note such diffei'ences as may exist between it

and the other genera at the end of the description of each system
of oi'gans.

External Characters, Mantle, Mantle-cavity,

and Muscular System.

Isenki'ahe (4) has given an account of these so sufiicient and
accurate that it is not necessary for me to do more than call

attention to some special features exhibited in fig. 1 (PI. XXX.),
which is a I'epresentation of a left side view of Alcadia palliata :

the mantle has been cut through on the left side close above the
columellar muscle, the cut has been extended back to nearly the
extreme hinder end of the mantle-cavity, and the mantle has been
turned over towards the right. As compared with the Xeritidse,

in this and in all the other species of Helicinidas that I havo
examined the foot is attached to the head and body by a longer

and narroweivpedicle, the opercular lobe is relatively smaller, the

snout is narrower and longer, the columellar muscles of greater

antero-posterior length, and the whole body is longer, giving the
appearance of an increase in the coiling of the visceral mass, but
this last feature is more apparent than real, as I shall show.

A glance at the figure shows that the increased length of the
body is chiefly due to the elongation of the post-tentacular region

and the part of the body immediately following. Using
Amaudrut's (1) phrases, we have an almost extreme case of
" allongement posttentacvilaire," followed by an " allongement
dorsal," and many of the peculiar features of helicinid anatomy
areto be explained by the excessive growth in length of these two
regions. The post-tentacular region lies above the anterior two-
thirds of the columellar muscle, and its posterior limit is max'ked

by two or three deep wrinkles of the body-wall. The body-wall
of this post-tentacular region is fairly stout and muscular, and
the epidermis is, as a rule, deeply pigmented. The colour differs

in different species. It is nearly black in Alcadia, grey shading
posteriorly into white in Eutrochatella pulchella, yellowish gi'ey

in Lucidella aureola, a dark chocolate-brown in Pala^ohelicina idee,

and a bright chestnut-brown in Aphanoconia gouldiana. In the
post-tentacular region are contained the buccal bulb and the
greater part of the oesophageal pouches. In the dorsal region

following on the post-tentacular the body-wall is thin and nearly
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transparent, the musculature is feeble, and the epidermis is not

pigmented. This dorsal region is relatively of considerable length ;

its concave lower border corresponds very closely in length with

the surface of insertion of the left columellar muscle ; its upper

surface extends back to the pericai-dium. It contains nearly all

the coils of the intestine, the esophagus, the radular sac, and the

hinder lobes of the cesophageal pouches. Its roof forms the floor

of the hinder part of the mantle-cavity. In consequence of the

elongation of these two regions, but particularly of the dorsal

region, the mantle-cavity is continued very far back ; so far that,

measured from its most anterior to its most posterior limit, it

makes nearly a complete turn of a spiral, whereas in N'erita and

Neritina it makes little more than half a turn. Broad in front

where its roof passes from the right to the left columellar muscle,

the mantle-cavity becomes narrower- and narrower posteriorly and

ends in a pointed cul-de-sac below and somewhat to the right of the

lower surface of the visceral mass. Its extreme posterior limit is

not quite visible in fig. 1 . With the hinder end of the mantle-

cavity the pericardium has also been cari-ied very far back. It is

laid open in fig. 1 to show the position of the heart. It will be

seen that the single auricle seems to lie behind the ventricle, and

not in front of it as does the larger left auricle in the Neritidse. In

horizontal sections, such as those depicted on PI. XXXIII. figs. 18

and 19, this posterior position of the auricle forces itself so much

upon one's attention that I was led to form the theory that the

single auricle of the Helicinidte corresponds not to the left and

laro-er, but to the right and rudimentary auricle of the ISTeritidse
;

and in my memoir on the morphology of the latter family (2,

p. 833) I prematurely gave expression to this view, which seemed

to me the more pi^obable because I found that in correlation with

an increase of the pallia! vessels in Septaria the right auricle

became relatively larger and took an obviously larger share in

carrying blood from the pallial vessels to the ventricle. But since

then, after a careful study of the relative positions of the kidney,

the uropore, the rectum, and the heart in the Helicinidse, I have

satisfied myself that this view was erroneous.

As a consequence of the dorsal elongation of the body all

these organs have been rotated through an angle of rather more

than 90°, in such wise that the pyloric end of the stomach, which

in the Neritida; is directed forward and to the left, comes to lie

at the right posterior end of the body in the Helicinida?, and

the swollen oesophageal end of the stomach, which is posterior

and somewhat to the left in the Neritidae, is directed anteriorly

and to the right in the Helicinidae, forming a conspicuous

rounded prominence at the extreme end of the visceral mass

(PI. XXX. fig. 1, St:). To understand the nature of this rotatory

movement the reader should refer to fig. 42 of my memoir on

the ISTei-itidge. This figure represents a horizontal section of

Paranerita gagates, and shows the position of the oesophageal (St.)

and pyloric {St.') divisions of the stomach. It should be noticed
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that the extremity of the visceral mass, lying to the right, is

wholly occupied by the liver and gonads. If, now, the reader will

lay a tobacco-pipe in front of him on the table, the bowl (repre-

senting the oesophageal division of the stomach) to his right, the
stem (I'epresenting the pyloric division of the stomach) to his left

front, it will occupy much the same position as does the stomach
in the figure referred to. If, while the bowl is kept pi-essed

against the same spot on the table, the stem is lifted up and
rotated through an angle of rather moi-e than 90° till it points
over the observer's right shoulder, the whole pipe will have been
rotated through an angle which brings it into the j^osition of the
stomach of the Helicinidse—the animal being supposed to be
placed foot downwards upon the table with its head turned away
from the observer. As all the organs of the left side of the
body, including the posterior end of the mantle-cavity, the peri-

cardium, the heart, the kidney, and the coils of the intestine,

have shared in this movement of the pyloric end of the stomach,
their positions have been nearly completely reversed, and the
left auricle instead of lying in front of the ventricle has come
to lie behind. The right auricle has entirely disappeared in the
Helicinidse, and the rectum, having undergone some degree of

displacement in connection with the above-described movement
of rotation, is no longer enveloped by the ventricle.

The kidney has also undergone a curious and at first sight a
puzzling change of position. In the Neritidte, as described in

my previous memoir (2, see PI. XLVI. fig. 1 for its position in

Septaria, PI. LIV. fig. 29 for its position in Paranerita gagates),

its glandular part lies to the left hand of and partly below the
rectum : posteriorly the glandular part opens into the sj)acious

non-glandular bladder or ureter, and the latter runs forward,
below the glandular part, to open by the uropore into the mantle-
cavity on the right of and close to the base of the ctenidium.
In this family the greater part of the kidney lies in the roof
of the mantle ; it is only its posterior extremity that passes below
the rectum and invades the visceral mass, where it lies just above
the pyloric end of the stomach. The effect of the rotation of the
last-named organ in the Helicinidse is that the kidney has been
carried i-ound till it comes to lie wholly in the visceral mass, on the
lower side of the latter, between the loop of the rectum which
passes round this region and the pyloric division of the stomach,
as may be seen in the series of sections (PI. XXXIII. figs. 1 7 to 20)
and in the diagram (PI. XXXIY. fig. 24), which is a reconstruction

from this series of sections. The kidney, in short, has been
turned completely round, so that its originally posterior end looks

to the left front and the uropore opens into the right hinder
corner of the mantle-cavity, the reno-pericardial canal, main-
taining its relation to the uropore, into the right posterior corner
of the pericardium. It is further to be observed that the visceral

mass, though apparently more coiled, is really less coiled in the
Helicinidte than in the Xeritidse. In all systematic works stress

Proc. ZooL. Soc—1911, No. LIII. 53
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is laid on the fact that the internal partitions of the shell are

absorbed in both these families. This absorption has not pro-

ceeded quite so far in the Neritidse as in the Helicinidse. In

Nerita and Paranerita there is a recess in the upper right-hand

part of the shell which contains that lobe of the visceral mass which

consists wholly of liver and gonads and represents the visceral

spire of other Crastropods. This recess and the lobe of the

visceral sac corresponding to it are not found in the Helicinidfc :

the wall of the oesophageal division of the stomach comes very-

near to the surface (PI. XXXIII. figs. 17 & 18), and the liver and

gonads are disposed at the sides of and above the pyloric division

of the stomach. The more coiled appearance of the whole is

due to the elongation of the post-tentacular and dorsal regions,

not to the retention of a larger section of the visceral spire of the

presumed gastropod ancestor than in the Neritidse.

From what precedes, it follows that most of the peculiarities of

the Helicinid organization are the result of excessive growth and

elongation of a particular region of the body, and it is an

interesting confirmation of the correctness of the above account

of the manner in which the Helicinid organization has been

derived from the Neritid that, if one makes a plasticine model

of the stomach, kidney, rectum, and intestinal coils as they occur

in Paranerita, and then rotates the stomach in the manner
described, the intestinal coils assume very nearly the position

foimd, with more or less variation in detail, in all Helicinids.

After this general explanation of the mutual relations of the

principal viscei-al organs in the Helicinidae, I need only refer to

particular features in the several systems of organs which I have

to describe in detail. Before proceeding, it should be put on

record that there is not a rudiment of the ctenidium in the

Helicinidse, and I cannot even find a trace of an osphradium.

The cephalic penis, characteristic of the males of the Neritidpe, is

also absent, and there is no external diiference between the males

and females in any of the species that I have examined.

The Alimentary Tract.

The complex of organs formed by the buccal cavity, the pharynx,

the oesophagus with its smaller and larger glandular annexes, the

radula, the radular sac, and the odontophoral cartilages and their

muscles, can only be studied by dissection, and this is by no means
an easy task in animals so small as most species of Helicinidae are.

The relations of the various organs to one another are far too

complicated to trace out in sections. The following description

applies chiefly to Alcadia palliata and A. hollandi, but will serve

almost equally Avell for any of the other species that I examined,

for all are very much alike except for the details of the radular

teeth.

The mouth is a gaping circular orifice, situated at the extremity

of the downturned snout: it is surrounded by folded muscular lips.
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The buccal cavity occupies the snout, in front of the tentacles.

It is a simple funnel-shaped cavity bounded by a rather thick

muscular wall, the internal sui-face of which is thrown into about
19 or 20 longitudinal folds. The cavity is lined by a layer of

rather long columnar epithelial cells which secrete a thick cuticle.

Dorsally the buccal cavity is prolonged backward into a little

glandular diverticulum which lies above the median part of the

cerebral commissure. The buccal cavity is separated from the

pharynx by a constriction, deepest on the dorsal side, where the

cerebral commissure lies in it. In a surface view, before dis-

tui'bance of the various parts, this constriction is not visible

from above, as it is covered over by the anterior salivary glands

shortly to be described, and muscle-fibres pass from the walls of

these glands to the walls of the buccal cavity and of the snout.

Consequently the cerebral commissure seems to be embedded in

the buccal mass.

The passage from the buccal cavity to the pharynx is narrow.

The pharynx is a relatively spacious sac, of which the cavity

is continued posteriorly into the oesophagus above and into the

radular sac below. Beneath and at the sides of the anterior

end of the radular sac lie the odontophoral cartilages, the

anterior ends of which pi'oject forward into and occupy the

greater part of the lower moiety of the pharyngeal cavity. It

will readily be understood that, in consequence of the projec-

tion of the anterior ends of the odontophoral cartilages into

the pharyngeal cavity, the latter extends round them both at

the sides and below. Below the cartilages the pharyngeal

extension forms a broad flattened diverticulum, reaching back
nearly to the posterior ends of the anterior cartilages, as far

as the point marked x in fig. 3 (PI. XXX.). Latei-ally, the line

of attachment of the pharyngeal wall to the anterior odonto-

phoral cartilages is roughly indicated in the same figure by the

curved line running upward and forward from the point x towards
the opening of the oesophagus. It results from this arrangement
that in an oblique section, such as is represented in fig. 4

(PI. XXX.), the pharynx appears to give oW two posterior diver-

ticula, lying outside the anteinor ends of the odontophoral

cartilages. The inner walls of these diverticula are thin and
composed of a single layer of cubical epithelial cells : they are

continued round the anterior and upper edges of the cartilages

into the lining membrane of the radular sac. The outer wall of

each diverticulum is strengthened by a thin plate of cartilage,

too small and transparent to be recognized in dissection, but

readily recognizable in sections. These lateral pharyngeal carti-

lages serve for the attachment of muscles, one set of which run
forward to be inserted on the walls of the snout, the other set

run backward and are inserted on the odontophoral cartilages
;

the former are protractors, the latter retractors, of the walls of the

pharynx.
A portion of the epithelial lining of the outer wall of each

53*
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diverticulum is composed of very long attenuated epithelial cells,

among which are long club-shaped glandular cells. This glandular

stiip may be traced upward and forward to the thickened lip of

the oesophageal opening, where it forms a prominent ridge

which passes above into the anterior pair of salivary glands, to

be described shortly.

As is shown in PL XXX. fig. 2 and in the section drawn in

fig. 4, the radular sac opens into the pharynx by a widely gaping

aperture situated in the trough-shaped depression between the

anterior ends of the anterior odontophoral cartilages. Posteriorly

the radular sac passes between the posterior odontophoral cartilages

and runs at first to the right of and below the cesopha,gus, but

soon mounts upwards and to the left, the two organs, oesophagus

and radular sac, being twisted round one another as shown in

fig. 2. The radular sac is short in Alcadia palUata and is of no

great length in any of the species that I have studied. The greater

or less length of the radular sac appears to be an individual rather

than a specific character. The charactei'S of the radular teeth will

be dealt with in a separate section.

The odontophoral cartilages were described in some detail by

Isenkrahe for Helicina titanica, and I have but little to add to his

account. A ventral view of these structures in Alcadia jmlliata

is given in PI. XXXI. fig. 5, and a sketch of a dorsal view of the

same structures in Eutrochatella pidchella in fig. 6 : both figures are

drawn to the same scale. As may be seen from the specimens

figured, the odontophoral cartilages exhibit specific diffei-ences in

relative size and proportion, but these differences are of too slight

and elusive a chaiacter to be expressed in a description, and scarcely

important enough to make it worth while to give a separate figure

for each species examined. The essential structure is the same

in all. There are two pairs of cartilages, an anterior and a

posterior. Each member of the anterior pair is a plate having

the form of a more or less elongated isosceles triangle ; the

margins of the plate are thickened and rounded, the central

portion remains thin. The plate is bent in such a way that its

lower margin is bent inward posteriorly and its upper margin

outward. The posterior margin or base of the triangle, forming

the articular surface for the posterior cartilage, runs obliquely

from above downwards and inwards. The lower mai'gins of the

two cartilages are connected by a tough fibrous band, and their

thickened edges serve for the attachment of the intrinsic and

extrinsic odontophoral muscles. The posterior cartilages are

short conical masses ; their apices directed backwards ; their

ventral surfaces convex and their dorsal surfaces more or less

concave. Their bi-oad anterior ends are shaped to correspond with

the articular surfaces of the anterior cartilages, and the two are

firmly held together by musculai- fibres, whose arrangement is

indicated in fig. 5. It follows from the above description that

the odontophoral cartilages form the sloping sides of a V-shaped

trough, the concavity of which looks upwards and supports the
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anterior part of the broad raclular ribbon. The median and
admedian radular teeth lie in the floor of this trough, the great

lateral teeth lie in the angles between its floor and sides, and
the uncini form curved rows running upwards and backwards
along its sloping sides. The radular ribbon is attached by strong-

muscular bands to the cartilages. These muscles run obliquely

forwards from the radula to be attached to the anterior cai'tilage

of either side, and obliquely backwards to be attached to the

posterior cartilages, these two sets of muscles causing the ribbon

to slide forward and backward over the smooth surfaces of the

ca,rtilages.

The relation of the oesophagus to the radular sac and odonto-

phore is shown in fig. 3, which is a drawing of a dissection of

these structures in Alcadia palliata. The left oesophageal pouch
and the left side of the oesophagus have been cut away, and the

roof of the oesophagus has been lifted back to the right side to

show the entrance to the right oesophageal pouch and other

structures. In the angle of the deep fold between the oesophagus

and radular sac are seen the buccal ganglia (g.bicc.) lying just above
the middle of the anterior odontophoral cartilages. The opening
of the oesophagus into the pharynx, situated just in front of and
above the buccal ganglia, is irregularly funnel-shaped, with thick-

ened and folded lips projecting forward into the pharyngeal
cavity. Laterally, these lips are deeply grooved, and on either

side the groove is continued backward and downward into the

lateral pharyngeal diverticulum described above, and upward and
somewhat forward into the anterior salivary gland of its own
side. These anterior salivary glands are formed by a pair of pocket-

like forward projections of the oesophagus, which in their natural

position lie side by side and form a pair of pouches lying above
the cerebi^al commissure. Between them is an anterior ctecal

diverticulum continuous behind with the median dorsal groove of

the anterior part of the oesophagus. When separated by an
incision in the mid-dorsal line and turned outwards, the anterior

salivary glands present the appearance shown in fig. 2. Inter-

nally their walls are raised into a number of thick glandular

ridges : the outermost of these ridges is specially thick and is

continued downward, in the groove passing to the side of the

oesophageal orifice, into the glandular ridge on the outer wall of

the phaiyngeal diverticulum, as has been described above.

The anterior section of the oesophagus, lying above the

odontophore, is fairly wide. Internally, its walls present a

number of longitudinal glandular ridges, and in the mid-dorsal

line there is a deep groove bounded internally by prominent
ridges

;
posteriorly this groove shallows and eventually dies out.

On either side of this anterior section of the oesophagus is a

gaping oval orifice (figs. 2 & 3, o.ce.p.) leading into the large

oesophageal pouches, or, as some would call them, the posterior

salivary glands. The last-named structures are capacious irregu-

larly lobulated sacs with large cavities. Their inner walls are
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lined throughout bv a glanJuhir epithelium, consisting, as far as

I was able to detevniine, almost -wholly of very long goblet-shaped

secretory cells containing zymogen granules, with very few attenu-

ated supporting cells lying between. The histological chai-acters

of the epithelium were not, however, very well preserved in any
of my specimens. The two pouches are closely pressed against

the sides of the cesophagus, and in the species in which they are

longest follow the turns of the latter. Hence, as the oesophagus

makes a turn towards the left before it passes down through the

loop of the rectum, the right oesophageal pouch generally passes

over to the left side and above the a?sophagus, the left pouch
passing to the right and below the cesophagus and radular sac.

The oesophageal pouches are relatively short in Alcadia paUiata

and of appi'osimately equal width throughout, but they are much
longer anol oiiminish in diameter towards their posterior extre-

mities in A. koUandi. They are particulai4y long anoi of a deep

chocoilate colour in Palceohelieina idee ; in most species they are

white in spirit-specimens.

Behinol the openings of the oesophageal pouches the oesophagus

narrows somewhat abruptly in diameter ; the glanolular internal

longitnoiinal riolges disappear, anol are replaceol by nine or ten

longituoiinal ridges formeoi by columnar ciliated epithelial cells,

and these may be traced throughout its coui'se to the stomach.

This course is a long one, for the stomach lies aslant on the

lower side of the viscei-al mass, below the greater part of the

lobes of the liver and below the coils of* the intestine. As seen

from above and behind, it is a large pyriform sac, the narrower

end lying just above the posterior corner of the pericardium
;

the broader end forming on the right side of the visceral mass a

large rounoled prominence which fits into the concavity on the

ventral siole of the i-ight columellar muscle. The oesophagus

enters the stomach on the upper side o^f its broader end. anol its

course in the several species examineol will be hiest unolerstoooi by
reference to PL XXXII. figs. 10 to 15. Passing to the left as it

enters the visceral mass, the oesophagus lies above the first coils

of the rectum, then passes below the recurrent coil of the rectum,

and so arriving at the oiorsal surface of the stomach runs along

the latter as a flattened tube anol opens, as stated above, into

its broaoier end, oiUating considerably just at its point of entrance.

This dilatation, which might almost be described as a diver-

ticulum of the stomach itself, receives right and left the wide
oiucts of the liver (PL XXXI. fig. 7, and PL XXXII. fig. 16. li.d.).

The internal structure of the stomach is very complicated. It

attracted the attention of Isenkrahe. who gave a fairly accurate

description of it. Fig. 7 is a representation of a dissection of the

stomach maole from behind anol below the visceral mass. The
cesophagus is shown at ce., and its entrance into the stomach is

indicated by the aiTow. The entrance of the left liver-duct is

shown at li.d. ; that of the right liver-oluct lies on the far siole

©f the prominent curved ridge guarding the entrance to the
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fesopliagus. Botli the oesophageal aperture and those of the liver-

ducts aie surrounded by complicated epithelial ridges, which, as

shown in the drawing, converge towards and pass into a deep
groove running along the dorsal side of the narrower pyloric

moiety of the stomach. The edges of this groove are bounded by
two prominent folds ; that on the right side (the left in the

di'awing) being continued towards the oesophageal opening as a

projecting ridge, ending at the side of the aperture in a very
prominent crescentic projection covered by a thick iridescent

cuticle.

The internal surface of the stomach Ls lined by a mixed glan-

dular and ciliated columnar epithelium, the characters of which
are shown in PI. XXXI. fig. 8 ; the glandular elements predominate
in the oesojjhageal, the ciliated elements in the pyloric, moiety of

the stomach. The epithelial cells are lower in the furrows, taller

and more slender in the ridges, these latter structures being

formed entirely by thickenings of the epithelium, and not by
foldings of the wall of the stomach. The cre.scentic projection to

the right of the oesophageal opening is formed by a local modifi-

cation of the epithelium, the cells of Avhich are here extraordi-

narily long, with nuclei placed about the middle of their length,

and with apparentlyhomogeneous transpjarent cytoplasmic contents

(PI. XXXT. fig. 9) ; they are all of one kind, without any admix-
ture of glandular cells, and, so far as one can judge, they are not
themselves glandular. The free ends of these cells are covered by a

very thick and tough cuticular coat, which stains deeply in haema-

toxylin, brazilin, and other ordinary dyes. Tlie whole structure

corresponds to the " fleche tricuspide," of which the characters

have been thoroughly described for Lamellibranch stomachs,

and which has been noted as occurring in several (gastropod

'stomachs. There is no definite crystalline style in Helicinidse,

but in several specimens that I dissected I found the cavity of

the stomach filled by a semitransparent gelatinous mass, which
appeared to be similar in origin and composition to a crystalline

style. In several specimens I found that the intestinal end of

the groove of the pyloric moiety of the stomach wa.s occupied by
closely compacted fa'cal pellets or rods, while the cavity below
was filled either by the gelatinous mass above mentioned or by a

loose mass of semi-digested food. It may be inferred from this

that digestion is efi'ected in the general cavity of the stomach,

and that the indigestible materials of the food are collected into

the dorsal groove and passed into the intestine.

Morphologically, the .stomach of the Helicinidse closely resembles

that of the Xeritidte, and fuiiiher bears a resemblance to the

stomachs of the Fi-ssurellidse and Scissurellid*, which, as in this

case, have a groove leading from the hepatic ducts towards the

intestinal end of the .stomach, but no spiral csecum.

The small intestine is a comparatively narrow tube, which after

leaving the pyloric end of the stomach r\ins back for a short

distance over the dorsal surface of the latter, parallel with the
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oesophagus, and then turning upwards and forwards describes one
or more convolutions before it passes into the large intestine.

The small intestine can always be distinguished by its white
colour and narrow diameter ; it A^aries considerably in length in

dijSerent species, being \ongest in Alcadiapalliaia a.\K\ Orobophcaia

ponsonhyi, shortest in Euto'ochatella pulchella. Internally it is

lined by a columnar ciliated epithelium containing a few gland-

cells, and its internal surface is increased by a well-marked
internal ridge or typhlosole formed by long ciliated cells. The
small intestine passes abruptly into the large intestine, the latter

being of much lai'ger diameter and having pigmented walls. In
all species of Alcadia and Helicina examined, the large intestine

runs forward and to the left below the oesophagus, then bends
abruptly back, forms a wide cix'cular loop w^hich passes above the
oesophagus, in front of the anterior end of the stomach and along
the inner wall of the anterior end of the pei'icardial cavity: it then
turns downwards and to the right, passes right round the lower side

of the stomach, and mounting upwards again behind it runs in the
right side of the roof of the mantle-cavity to open by the anus,

opposite the right tentacle. In the first part of its course, i. e. in

the short length between the small intestine and the recurrent

circular loop, the large intestine is lined by very evenly disposed

columnar ciliated cells, among which I could not detect any
gland-cells, and this part of the intestine is not, as a rule, full

of faecal matter. This section of the intestine may be described

as the large intestine propei', to distinguish it from the rectum,

into which, however, it passes without any obvious line of

demarcation. The i-ectum is always full of fsecal debris, and its

epithelium consists of (1) columnar ciliated cells
; (2) goblet-

shaped gland-cells filled with coarse granules which stain deeply

in hgematoxylin and are therefore probably mucinogenous

;

(3) smaller gland-cells containing small yellow gi-anules. There
is no typhlosole either in the large intestine or the rectum.

Noticing that the coils of the gut differed in the different

species, I have been at some pains to work out this character in

detail, and figs. 10 to 15 (PI. XXXII.) show the coils charac-

teristic of six different species. An examination of the figui'es

will give a better idea of the differences than any description.

It will be noticed that there are three main types. In Alcadia
palliata, A. hoUandi, OrobopJiana ponsonhyi, and Palceohelicina

the intestinal coils, though differing in detail, are alike in this

respect, that the small intestine runs back more or less parallel

to the oesophagus over the dorsal surface of the stomach, and
the large intestine makes abend to the right below the oesophagus
and then, turning back on itself, makes a second bend to the
right above the oesophagus. The second type of arrangement
is shown in Lucidella aureola (fig. 14). In this species the
oesophagus is not pressed against the dorsal surface of the
stomach, but runs obliquely down to it ; the small intestine

passes forward from the pyloric end of the stomach, crosses over
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the oesophagus, and curves round it till it nearlj- touches the

pyloric end of the stomach again ; here it passes into the large

intestine, which turns sharply back, passes round the oesophagus

again, and coming to the sui'face sweeps round to the left in front

of the anterior corner of the pei'icardium to form the descending

loop of the rectum. This type is easily derived from the first by

the shortening of both the small and the large intestine, in

consequence of which the former is hooked round the oesophagus

and one of the bends characteristic of the first type is suppressed.

The third type, seen in EiUrochatella ^mlcliella (fig. 15), difi'ers

considerably from the other two. The small intestine is even

shorter than in Lucidella, and the loop formed by the large

intestine and the first section of the rectum lies wholly on the

dorsal side of the oesophagus ; this condition is clearly due to

the gut being much shorter than in the other types, and it

appears to be quite a constant feature in Eutrochatella. The
intestinal coils of Aphanocorda andmnanica are singularly like

those of Eutrochatella.

I may appear to be giving an undue amount of attention

to characters of no obvious morphological or physiological

importance, but it is just because they may be claimed to be

of importance in the economy of the species that I have spent a

considerable amount of time in working out these details. Each
species seems to have a characteristic arrangement of the coils

of the intestine, and the arrangement is remarkably constant in

individuals of the same species, allowance being made for

displacements due to the greater or less state of contraction of

the specimens. Closely allied species, such as Alcadid palliata

and A. hollandi, have a very similar arrangement, yet sufficiently

diff"erent to allow one to recognize them at a glance after

obtaining some familiarity with their anatomy. Lucidella and

Eutrochatella, both separated from Alcadia and from one another

by distinctive characters of shell, operculum, and radula, diffei-

in a nearly corresponding degree in the coils of the intestine.

Orohophana and Palceohelicina are Pacific foi-ms which must

have been derived from American Helicince, the latter being

closely related to Alcadia., and they resemble the last named in

the coils of the intestine. To this extent it may be claimed that

two, three, or more characters vary together in these genera ; but

Aphanoconia presents a difficulty, for this genus is far removed

from Eutrochatella in shell and radular characters, and is in these

respects closely related to Palceohelicina, 3^et its intestine is as

nearly as may be that of an Eutrochatella. As the two genera

cannot possibly stand in close genetic relationship to one another,

the similarity in the pattern of the intestinal coils must be due

to parallelism, similar causes producing similar deviations from

type in the two organisms. It has been shown that the

differences in pattern are attributable to differences in the

length of the large and small intestines, and this is probably

connected with different forms of food. As we are ignorant of
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the habits of the various species of Heliciniflse, and do not even
know for certain whether each or any species is restricted to a

particular kind of food, it would be rash to speculate on this

question, but such evidence as I have collected does seem to show
that such apparently trivial characters as the coils of the intestine

are of some physiological importance, and are therefore subject to

the action of natural selection.

The Codom.

The coelom is represented by the pericardial cavity, which,

although it is of much smaller extent and less complicated than in

the Neritidae, is nevertheless a cavity of relatively considerable size,

as may be seen by an inspection of figs. 17 to 20 (PI. XXXIII.).
As is shown \\\ fig. 1 (PI. XXX.) it comes close to the surface of

the left side of the visceral mass, and extends forwards neai^y

as far as the posterior end of the left columellar muscle and
backwards round the lower side of the viscei'al mass as far as the

end of the mantle-cavity. It is bounded externally by the very
thin body-wall, posteriorly by the inner wall of the mantle-

cavity, internally by the kidney (figs. 17 to 20). At abovit the

middle of its length it is a cavity of considerable depth, extending

some way into the visceral mass below the pyloric division of

the stomach. The reno-pericardial canal, which will be described

in connection with the kidney, opens into its right posterior wall,

at some little distance from its hindermost end (fig. 19); other-

wise it is a closed sac containing the auricle and ventricle of the

heai't, and does not require further description.

The Hcemoccele, Circulatory and Respiratory Systems.

The blood-vascular system, as in all Molluscs, consists partly

of large lacunar spaces, which collectively are known as hsemocoele,

and partly of vessels with definite walls. The hsemocoelic spaces

svirround the viscera, and there is a specially large lacunar space

below the buccal bulb, in which lie the pleuro-pedal ganglia.

In the visceral mass and in the dorsal region of the body the

hsemoccele is largely filled up by the peculiar form of connective

tissue which I have previously described (2, p. 861) as metabolic

tissue. In the Helicinidfe the tissue is of precisely the same
nature as in Neritidae, and it is not necessary to describe it again.

It evidently consists in large part of reserve tissue, for it is most
abundant in immature specimens in which the gonads and
gonaducts are but slightly developed, and is much less abundant
in sexually mature specimens. This metabolic tissue is specially

concentrated round the larger blood-vessels.

It is not possible to trace the course of the blood-vessels by
dissection of spirit -pi^eserved specimens and only the larger vessels

can be traced in sections. The following account of the

circulation embodies as much information as I have been able to
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obtain by reconstruction of sections. The ventricle is continued

forward into a short and wide aorta, which immediately after

passing through the pericardial wall—which it does at about the

level of the hinder end of the left columellar muscle—divides

into three principal branches. The one passes to the right

towards the stomach, and, entering the visceral mass, divides

into a number of branches which are distributed to the stomach,

the intestine, the right lobe of the liver, the gonad, and the

hypobranchial gland and gonaducts. The left branch runs

forward for a short distance and then turns downwaxxl into the

visceral mass and chiefly supplies the left lobe of the liver.

A branch is directed towards the posterior part of the left

columellar muscle. The third vessel is an almost direct forward

continuation of the aorta and runs up in the dorsal region of the

body towards the resophagus ; it passes above this organ and runs

over the surface of the radular sac, to which organ it becomes
firmly attached at about the level of the hind end of the

pharyngeal bulb. Here it passes into a number of lacunar

passages, supplying the pharyngeal bulb and the oesophageal

pouches, and eventually makes communication with the large

blood-space surrounding the nerve-centres of the head. This

space in turn communicates freely with the lacunfe surrounding
the pedal nerve-chords.

In this labyrinth of blood-channels I have not been able to

recognize those by which the blood is collected and brought back
from the various organs to the organ of respiration, the mantle.

The principal hfemocoelic spaces or blood-sinuses are the

following: (1) a pedal sinus, surrounding the pedal nerve-cords
;

(2) a suboesophageal sinus, undei-lying the buccal mass and
oesophagus ; this is continued back into (3) a circum-intestinal

sinus, in which lie the coils of the intestine, and the posterior

pai't of the radular sac
; (4) a peri-gastric sinus surrounding the

stomach
; (5) a i-ecto-genital sinus, running the whole length of

the rectum and gonaduct. The last named is evidently the

pulmonary vein of Isenkrahe (" langs des Darmes zieht sich die

Lungenvene hin "), but it does not carry back blood from the

mantle to the auricle. On the contrary, it is easy to see that

blood passes from it to the numerous fine blood-vessels or

rather blood -spaces, for they have no definite walls, in the roof of

the pulmonary chamber. The efierent pallial vein that collects

blood from the mantle and returns it to the heart is on the opposite

or left side of the mantle-cavity. It is a direct continuation of the

auricle and can easily be traced forward in the left corner of

the mantle-cavity, running along the upper border of the left

columellar muscle (PI. XXXII. fig. 16, v.pal.) nearly as far as

the thick muscular anterior border of the mantle. It receives

nvimerous vessels from the mantle, especially in the anterior

part of its course. The blood from the intestinal and perigastric

sinuses does not pass straight to the mantle, but is collected into a

large sinus provided with definite walls (Pis. XXXIII. & XXXIV.
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figs. 19 &. 21, v.ren.), whence it passes by an afferent renal vessel

to the glandular portion of the kidney. So far as I can ascertain,

the blood is returned from the kidney to numerous small vessels

running in the floor of the posterior half of the mantle-cavity,

and is conveyed from these to the auricle by a distinct vein

(PI. XXXIII. fig. 20, v.post.) which opens into the hinder part of

the auricle, and receives in addition blood from the roof of the

extreme hind end of the roof of the mantle-cavity. There aie

thus two distinct vessels opening into the aui'icle, the foremost of

which brings back blood from the roof of the greater part of the

pulmonary chamber ; the hindmost brings blood that has passed

through the kidneys, then through the vessels on the floor of the

pulmonary chamber, and in addition a small quantity of blood

from the roof of the extreme hind end of the pulmonary chamber.

The Excretory Organs.

The topographical relations of the kidney, as compared with

that of the ISTeritidfe, have already been explained (p. 765). Re-

garded in detail, the kidney consists of a thick-walled glandular

portion and a thin-walled non-glandular portion which serves as a

bladder and urinary duct. The glandular portion is a large and,

roughly speaking, quadrangular sac lying in the lower part of the

visceral mass, below the stomach but above and somewhat to the

left of the lower loop of the rectum. Its posterior and left wall

fits closely against the pericardium and forms the inner boundary
of the latter. The two ends of the sac are produced into large

pockets or recesses, which partly extend round and embrace the

walls of the pericardium (PI. XXXIII. figs. 18 & 19), and partly

extend upwards roiand the sides of the pyloric division of the

stomach (Pis. XXXIII. & XXXIV. figs. 17 & 24). The cavity of

the sac is spacious, and only partially subdivided by folds project-

ing inwards from the wall on the pericardial side ; the opposite

wall is not folded. The renal blood-vessels run in these folds.

The whole cavity, including the folds, is lined by a uniform

glandular epithelium consisting of large iri^egularly shaped cells,

of varying length, their free ends rounded or club-shaped and
often projecting far into the lumen of the sac.

The characters of these cells are shown for Alcadia in fig. 22

and for Lucidella in fig. 23 (PL XXXIY.). In all the other

species that I have examined the kidney-epithelium resembles

that of Lucidella ; it is only in Alcadia that the cells are as long,

irregular, and amoeboid-looking as those drawn in fig. 22. In
both cases the cytoplasm is clear and distinctly and coarsely

vacuolated ; the nucleus spherical, vesicular, with a few granules

of chromatin. The ureter or non-glandular part of the kidney

arises from the upper corner of the left-hand recess of the

glandular sac. Its walls are composed throughout of a non-

ciliated, very low, cubical epithelium, the cells of which are so

much flattened that they might almost be called a pavement-



MORPHOLOGY OP THE HELICINID^. 777

epithelium. The ureter is a widish tvibe which after leaving the
glandular sac turns back to run round the hinder wall of the

pericardium, interposing itself between it and the lower sui^face

of the visceral mass. After passing from the left to the right

side it mounts upwards again, passes under the reno-pericardial

canal, and opens into the right-hand side of the mantle-cavity

by a thick-lipped slit-like uropore. As is shown in fig. 23, the

mantle-epithelium is invaginated at the lips of the uropore, and
this invaginated portion is ciliated, but there is no ui^opore-sac

such as I have described in the Neritidte.

The reno-pericardial canal (figs. 19 & 22) opens out of the

lower part of the right-hand recess of the glandular part of the

kidney, and runs straight into the right side of the pericardium
opposite the middle of the expanded base of the auricle. The
canal is short, straight, and narrow, lined by a cubical ciliated

epithelium, the component cells of which are small and bear no
resemblance to the very large ciliated cells lining the long twisted

reno-pericardial canal of the Nei'itidje. The cilia are fine and
directed towards the kidney. A thickening of the epithelium at

the pericardial opening of the canal is suggestive of the presence
of a pericardial funnel. The structure and relations of the kidney
and the reno-pericardial duct are remarkably uniform in all the
species of Helicinidse that I have examined.

The Generative Organs.

Thiele (10) has shown that the female ducts ai-e monaulic in

Hydrocena cattaroensis, but diaulic in Helicina ktiharyi. Before
my memoir on the Neritidfe was published I had discovered the
diaulic ducts in Alcadia and Euirochatella, but, as I omitted to

make mention of them in that place, I must yield priority to

Thiele, whose diagrammatic figure {loc. cii. text-fig. 2) gives a
coiTect representation of the general relations of the various sub-

divisions of the ducts. But it is almost impossible to construct a
life-like picture of such complicated organs from a study of

sections, and as I have dissected out the gonaducts, both male and
female, in a number of species and have checked my observations

by the study of sections, I may be pardoned for again taking up
the subject and entering into it at some length. From the
analogy of the Neritidfe, in which family the gonaducts exhibit a
considerable range of variation, I expected to discover equally

great diflerences in these organs in the various genera of Heli-

cinidfe, but have been disappointed. There are difl^'erences, it is

true, biit they are slight and do not throw much light upon the
systematic aflinities of the various genera studied.

The gonads in all Helicinidas lie above and to the right side of

the liver. The ovaries are follicular, and the follicles open into a
large thin-walled chamber which in Alcadia and Eutrochatella is

situated on the right side of the visceral mass, just behind the
posterior end of the right columellar muscle and in front of the
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muscular partition separating the visceral cavity from the complex
glandular mass formed by the hypobmnchial gland and gonaducts

(PI. XXXVI. tig. 32). The ova appear to go through their matu-
ration-phases in this chamber, as no ripe ova are to be seen in the

follicles. In Aleadia and Eutrochatella this ovarian chamber is

sac-shaped and on tiie right side of the body, but in Pacific and

Oriental species, such as Pahrohelicina idee. Orohophana ponsonbi/i,

and Aphanoconia gouldiana, the ovarian chamber is produced into

a wide tiibe which stretches transverselv across the body and
receives the products of the follicles of a left ovarian lobe, the latter

being a distinct triangular lobe, projecting from the surface of the

visceral mass and packed close under the left columellar muscle.

This lobe is possibly characteristic of Pacific and Oriental species:

it is absent in Ahrtdia, and scarcely represented in Eutrochatella.

My specimens of ZucideUa were all male, and therefore I cannot

say whether it occurs or not in this West Indian genus. The
female gonaducts of Alcadia hoUandi, which are to all intents

and purposes identical with those of A. palUata. are depicted in

PI. XXXV. fig. 25 ; and figs.;30 to 35 (Pis. XXXV. et XXXVI.)
represent selected sections from a series passing horizont-ally

through the genital complex of a female of the same species,

fig. 30 being the uppermost and fig. 35 the lowest of the series.

Deahng first with the macroscopical charactei's, the following

organs or parts can be distinguished, and as their shape and
relative positions are clearly indicated in fig. 25 a detailed de-

scription will be supei'fluous. (1) The oviduct od. is a very narrow

duct leading from the ovarian chamber to (2) the dilated or V-
shaped portion of the oviduct, in which a descending limb (oc?.")

and an ascending limb {od.') can be recognized. In Alcadia

the ascending limb is as long and of approximately the same
diameter as the descending limb : in its lowest third it receives

the short and narrow duct of a globular receptaculum seminis.

(3) The oot^'pe. oot., is a long, more or less dilated glandular duct

running parallel with the rectum in the right hand of the roof of

the mantle-cavity, and opening into the latter on the right side by
a relatively narrow aperture on a papilla which lies in a sort of

shallow cloaca formed by the expanded lips of the rectal opening.

Into the posterior end of the ootype open : the ascending limb of

the V-shaped part of the oviduct ; the caecum of the ootype, a sac-

shaped structure of considerable relative size, which lies parallel

to and to the inner side of the V-shaped duct ; thii'dly, the short

and i-ather narrow duct of (4) the vagina, vag. The last named
is a slender duct \\-ith thin walls, opening into the mantle-ca\-ity

close to the apertiu-e of the hypobranchial gland. It is continued

posteriorly into a sac, which runs back on the outside of the

V-shaped duct and ends blindly (this sac has been displaced in

fig. 25 to show it more clearly, in its natural position it would be

concealed by the V-shaped duct). It may be called the vaginal

sac. Comparing these ducts with those of the Xeritidae, parti-

cularly with Paranerita (2, fig. 60), it is clear that the ootype is
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homologous in the two forms, as is also the vagina. The vaginal

sac of Alcadia coiTesponds to the spermatophore sac of Paranerita,

but in the former genus the duct connecting the vagina with the

ootype has been shortened to such an extent that it is merely a

passage between the two. The V-s^haped duct of Alcadia is only

a modification of the oviduct and has no exact homologue in

Paranerita ; the position of the receptaculum seminis is also

somewhat difterent. There is no trace of an oviduco-coelomic

funnel in any Helicinid. nor is there any representatiA"e of the

crystal-sac. On the other hand, the c^cum of the ootype is not

represented in the Xeritidse, for it would be straining homology
too far to suggest that it is the equivalent of the lower dilated

part of the ductus enigmaticus. But if the morphological com-

parison between the female gonaducts of the Keritid?e and

Helicinidfe is faii-ly obvious, a physiological comparison is by no
means so clear. In the specimen of A . hoUandi whose ducts are

drawn in fig. 25 the hinder moiety of the ootype wa^ filled and
greatly distended by a large mass of spermatozoa held together by
a coagulable substance, and, as shown in the figure, a string of the

same mass of spermatozoa and coagulum extended into and filled

the cfecum of the ootype. The vaginal sac was empty, but the

receptaculum was full of spermatozoa. Tliis suggests that the
'• oot3'pe "

is the copulatory canal or functional vagina, and that

the •• vagina " may serve for the passage of the ova into the

mantle-caA"ity. But the probability of such a conclusion is

lessened by the fact that in Ajjhanoconia merguiensis and A.

goiddiana I found the vagina and vaginal sac full of spermatozoa.

I have not found ova either in the oviduct or in the ootype of any
of my specimens ; and apparently in the Helicinidse fertilization is

not effected by means of spermatophores, for I have found no
ti'ace of such structures. The mass of spermatozoa and coagiilum

in AlcaAia koUandi caimot be called a spermatophore. The
evidence as to the function of the several parts being slender, and
what there is conflicting. I offer no definite theory on the matter,

but may add that the " vagina " is evidently a distensible duct, as

it has thin walls, with a veiy feeble coat of cii'cular muscle-fibres,

but with a number of muscular slips passing from its walls to be

attached to adjacent organs. On the other hand, the ootype has

a thick muscular coat, especially in its hinder moiety, and the

contraction of this muscular coat would expel any contained

material through the external aperture.

A comparison of the gonaducts of the seveial genera shows
certain differences in detail. The female gonaducts of Eutro-

ehaieUa. a ^"est Indian genus, are shown in PI. XXXV. fig. 26.

Their arrangement is clearly very similar to that of Alcadia. The
ascending limb of the V-shaped duct is shorter in Eutrochatella

and has more the appearance of a direct posterior continuation of

the ootype. The receptaculum seminis is small and ovoid, but in

the same position as in Alcadia. The vagina is short : the vaginal

sac of moderate length. The caecum of the ootype is a Iso^ge
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flattened sac and extends some way behind the posterior end of

the V-shaped duct.

Of the Pacific and Oriental genera, Aphanoconia (PI. XXXV.
fig. 27) most nearly resembles Alcadia and Eutrochatella. The

descending limb of the V-shaped duct is large ;
the ascending limb

short and scarcely differentiated from the hinder end of the

ootype ; it bears a relatively large globular receptaculum seminis.

The vagina is fairly long, and opens b}'- a very short transverse

duct rather high up into the ootype. The vaginal sac is short.

There is no cpecum to the ootype. The female ducts are very

similar in all the four species of Aphanoconia that I have examined,

differing chiefly in the relative length of the vaginal sac and

the position of the vagino-ootypal connection.

On the other hand, Palceohelicina (fig. 28) and Orohophana

(fig. 29), while resembling one another, differ in some important

respects fi-om the West Indian genera and from Aphanoconia.

In Palmohelicina idm the ascending limb of the V-shaped duct is

wide and scarcely differentiated from the hinder end of the ootype.

There is no receptaculum seminis, but the ootypal caecum is large,

bilobed at its extremity, lined by an epithelium of peculiar cha-

racter, and filled with spermatozoa. It evidently functions as a

receptaculum seminis. The vagina and vaginal sac are normal.

In Orohophana ponsonhyi the descending limb of the V-shaped

tube is unusually long ; the ascending limb very narrow and short,

and does not bear a receptacLilum seminis. The csecum of the

ootype is large, bilobed, full of spermatozoa, and in every respect

similar to that of PakEohelicina. The vagina is long ; the vaginal

sac leaves it about halfway between its external aperture and its

connection with the ootype.

I am unable to give a description of the female organs of

Lucidella aureola, as all my specimens were males.

Summing up the above facts, we see that as regards the

structure of the gonaducts there are two types in the genera dealt

with. In the first type there is a receptaculum seminis on the

ascending limb of the V-shaped duct. This type is divisible into

two sub-types : the one, found in Alcadia and Uiotrochatella, is

characterized by the lai^ge csecal appendage of the ootype
; the

other, found in Aphanoco7iia, has no such csecum. In the second

type, represented in Palceohelicina and Orohophana, there is no

receptaculum seminis on the ascending limb of the V-shaped duct,

but this organ is replaced functionally by the modified bilobed

caecum of the ootype. According to Wagner (12) Palceoheli-

cina stands nearest to Helicina sensu restricto, and therefore

nearer to Alcadia than other Oriental and Pacific forms, but in

the structure of the female gonaducts, Aphanoconia stands nearest

to Alcadia, but Palceohelicina with Orohophana stand somewhat

apart.

The gonaducts of the Helicinidfe evidently undergo great histo-

logical changes at the onset of sexual maturity. In sections of

immature females of Alcadia and Eutrochatella the ootype is a
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relatively nari-ow tube lined by a columnar epithelium, in which
glandular elements are hardly recognizable, and there is a similar

lack of differentiation of glandular cells in the V-shaped duct. On
the approach of sexual maturity the epithelium of the ootype is

enormouslj' thickened, is rich in glandular elements, and is thrown
into complicated folds ; at the same time, histological changes
occur in the V-shaped duct. In the breeding-season, when the
ootype is distended as shown in fig. 25 (PI. XXXV.), the epithelial

folds of the ootype disappear, the gland-cells have discharged their

contents, and the epithelium appears shrunken and thinner than
before. In consequence of these changes, it is difficult to give

a consistent account of the histological characters of the ducts :

what follows is based on a series of sections of a mature
specimen of Alcadia hollandi, in which the tissues, thanks to

Mrs. Longstaff 's care, are admirably preserved.

In the distal half of the ootype, that is in the portion mai^ked a
in fig. 25, the epithelium is moderately long and of the mixed
glandular and ciliated kind. The ciliated cells are elongate
columnar, not much attenuated at their bases, their cytoj)lasm

clear and very finel}^ granular, their nuclei rather large, oval,

situated rather to the basal side of the middle of the length of

the cell. The gland-cells are of nearly the same shape, but of

rather greater diameter than the ciliated cells, their nuclei slightly

larger, situated nearer the bases of the cells, and the cell-body

filled with rather small highlj' refracting spherules of a greenish-
yellow colour in preparations stained with hfematoxylin and eosin.

The hinder moiety of the ootype—namely, that poi'tion filled with
the mass of spermatozoa in fig. 25—shows somewhat diflerent

characters. The supporting epithelial cells are, as before, columnar
and finely granular, but of greater length : they appear to have
lost their cilia over the greater part of the inner wall of the
ootype and to end distally in rounded and somewhat vacuolated ex-
tremities, but as I can find cilia in patches this appearance may be
due to maceration. The gland-cells in this region (PI. XXXVII.
fig. 36) are not very abundant, but characteristic, and presumably
mucinogenous as they stain deeply in hsematoxylin. Their basal

ends, I'esting on the basal membrane, are broad and in each is a
rather small subspherical nucleus, above Avhich the cell tapers to

a fine tube filled with a darkly staining granular material : these
attenuated cell-bodies run between the supporting cells and ter-

minate in swollen extremities filled with coarse deeply staining
spherules. Throughout this region of the ootj^pe the epithelium
is thrown into ridges and furrows, which are partly due to the
folding of the walls, but chiefly to the unequal length of the
epithelial cells. At the hinder end the folds increase and there is

a prominent valve projecting into the lumen and making a com-
plete spiral turn just above the opening of the V-shaped duct.

This opening, guarded b}'^ the above-mentioned valve, is narrow.
The upper part of the V-shaped duct is lined by an epithelium of

the same character as that of the hinder moiety of the ootype, the

Proc. ZooL. Soc—1911, No. LIV, 54
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suppovtiug cells being liei-e distinctly ciliated and the deeply

staining mucinogenous cells conspicuous. This epithelium is

thrown into a distinct spiral ridge, which winds round the uppier

part of the V-shaped duct nearly as far as the entrance of the

duct of the receptaculum seminis. Here the epithelium changes

its character ; the deeply staining mucinogenous cells disappear

and gi\-e place to vevj numerous long tubular gland-cells with large

oval basal nuclei, the tube-shap>ed cell- body coarsely alveolar and

the alveoli containing lai'ge refringent non-staining spherules.

Wedged between these are the ciliated cells, with elongated nuclei

at about the middle of their length, very attenuated basal ends,

and somewhat expanded wedge-shaped distal ends, each with a

distinct striated border and a tuft of fairly long cilia. The i-ecep-

taculum seminis (PI. XXXTIT. fig. 37) is lined by a low columnar

ciliated epithelium of uniform character. The cell-bodies are finely

gi'anular and stain readily ; the nuclei spherical and deeply

staining. Each cell has a distinct striated border and bears a tuft

of long coarse cilia. The spermatozoa in the receptaculum are all

arranged with their heads directed towards the centre, their tails

outwards and entangled among the cilia of the epithelium. The
receptaculum and its duct are invested by a very stout coat of

muscular fibres.

The ti-ansition from the upper end of the ascending limb of the

V-shaped duct to the narrow tube of the oviduct is abrupt. The
oviduct is lined throughout by an epithelium consisting of long

columnar cells bearing specially long and coarse cilia. Tlie cha-

racters of these cells are shown in fig. 38 (PI. XXXYII.).
The cfecum of the ootype is lined by an epithelium difiering

from that of the rest of the ootype in the absence of glandular cells.

The walls of the cjecum, like those of the hinder moiety of the

ootype itself, are provided with a tolerably thick coat of muscular

fibres, mostly disposed circularly. The muscular coat is not folded,

but the epithelium is disposed in longitudinal ridges due, as seen

in fig. 39 (PI. XXXVII.), to the greater length of the cells com-

posing them : this figure is from Orohophana ponsonhyi and not

from Alcadia ; in the latter genus the cells ai'e somewhat longer

and more slender, but otherwise similar in character. As is shown

in the figure, the cells are club-shaped with rounded ends projecting

into the lumen of the ciecuni ; they do not bear cilia. It is the

presence of this characteristic epithelium in the bilobed sac full

of spermatozoa leading into the hinder end of the ootype in Palceo-

helicina and Orohophana which leads me to identify the sac in

question with the caecum of the ootype of Alcadia and Eutrochatella

rather than with the receptaculum seminis, and it is further to be

remarked that in the non-ciliated bilobed sac the spermatozoa are

arranged pell-mell, with their heads and tails in all directions

instead of being definitely oriented as they are in the ciliated

receptaculum seminis.

The distal third of the vagina is lined by an epithelium consisting

for the most part of highly vacuolated clear cells with basal nuclei,
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and between these ai^e very attenviated supporting cells. I could
not detect any cilia on the latter.

The proximal two-thirds of the vagina and the vaginal sac

are lined by a non-ciliated epithelium of uniform character, the
details of which were not well preserved in my sections of Alcadia
and Eutrochatella : apparently they had been injuriously aflected

by the action of Perenyi's fluid. In Orohojyhana ])onsonhyi the
epithelial cells of the lower part of the vagina and of the vaginal

sac are squarish in outline, non-ciliated and clearly glandidar, for

each contains a number of coarse non-staining spherules. The
cavity of the sac contains a number of spherules of similar

character and among them ropy masses of some coagulable sub-

stance staining faintly in htematoxylin.

In Orobopliana the epithelial lining of the ootj'pe differs in some
respects from that described for Alcadia. The supporting cells are

attenuated towards their bases, have long compressed nuclei

about the middle of their length, and are distinctly ciliated. The
gland-cells of the distal part of the ootype resemble those of

Alcadia, but are apparently differentiated to some extent, for the
granular contents of those on the inner side of the ootj^e nearest

the mantle-cavity are eosinophilous, those on the outer side are

not. Just above the entrance of the vaginal duct the eosinophilous

cells ai-e replaced by mucinogenous cells staining deepl}' in

heematoxylin. A large spiral flap or valve separates the opening of

the caecum from that of the ascending limb of the V-shaped duct.

The last named is very narrow and invaginated for some distance

into the terminal part of the ootype : it has no spiral epithelial fold,

such as is seen in Alcadia. The gland-cells of the distal limb of

the V-shaped tube are highly eosinophilous.

Thiele (10) has shown that the female ducts of Hydrocena are

monaulic. The external aperture leads into a thick-walled glan-

dular duct, which is clearly homologous with the ootype of the
Helicinidee. The lumen of this duct is continued posteriorly into

a fairly wide canal lined b)' a columnar epithelium devoid of

glandular cells, and this ends in a saccular dilatation of consider-

able size, which is apparently glandular ;
" sein Epithel enthalt

Kliimpchen von Kornchen." Thiele identifies this sac and its

duct with the vaginal sac and vagina of Helicina, and regards it

as the homologue of the right kidney of the Trochidse, which in

this case has not acquired an independent opening into the mantle-
cavity. In addition to this sac, three other structures open into

the hinder end of the " ootype " in Hydrocena : on the right a
thick-walled glandular c^cum ; on the left the oviduct ; and
between the two and dorsad of the " right kidney sac " a tubular
receptaculum seminis. Thiele's homologies seem to be perfectly

just, and after his discover}'- of the conditions obtaining in Hydro-
cena, I must agree with him in regarding the vaginal sac of the
Helicinidpe and the spermatophore sac of the Neritidse as the
representatives of the right kidney. But I still beg leave to

differ from his interpretation of the vaginal aperture as the
54*
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primitive aperture of the right kidney, and of the external aperture
of the ootype as a secondarily acquired separate genital duct. The
conditions in Hydrocena appear to me to be an ample justification

of the argument put forward in p. 873 of my memoir on the
Neritidse. Hydrocena is in many respects more primitive and
therefore more nearly related to the ancestral Neritoid stock than
the Helicinidse, and Thiele himself points to the generative organs
as one of the evidences of primitive organization.

In his memoir entitled " Diesystematische Stellung derSoleno-
gastren und die Phylogenie der Mollusken "

(9) Thiele, after de-
scribing the male organs of Septaria, gives the following account
of the male organs of Helicina {^^Waldemaria Wagner) japonica :

'' Bei Helicina ist der mannliche Geschlechtsapparat merklich
einfacher, der Samengang ist nur sehr wenig aufgeknauelt und
weiter, er mundet in den Driisengang von unter und rechts nicht
weit A' or seinen Hinterende. Der letztere ist bedeutend einfacher
als bei 2^avicella, durch Falten streckenweise etwas zertheilt,

doch scheint das driisige Epithel trotz geringer Yerschiedenheiten
an manchen iStellen in Wesentlichen gleichartig zu sein. Die
DrUsenzellen liegen dui-chweg zwischen den Stutzzellen. • Dieser
Gang reicht weit nach vorn in der Mantelhcihle doch habe ich ein
besonderes Kopulationsorgane nicht wahi-genommen. Die ekto-
dermale Driise, welche lechts von Hinterende des Driisenganges
(Prostata) in die Mantelhohle ausmiindet, erstreckt sich, in dem
sich allmahlieh grosser wird, weit nach hinten, wo sie neben dem
Hinterende der Niere aufhcirt. Nach ihrem Bau ist an ihrer

ektodermalen Herkunft nicht zu zweifeln, da sie zwischen den
grobkornigen DrUsenzellen deutliche Stutzzellen enthalt. Sie mag
als eine Ai't von Manteldriise ahnlich dei' Hypobi'anchialdriise
anzusehen sein : ihre Funktion ist unljekannt."

The ectodermal gland refeired to in this passage I have already
described as the hypobranchial gland, fully agreeing with Thiele's

interpretation of it. It has no connection, with the generative
organs. In the six genera that I have examined the male ducts
are, with the exceptions to be mentioned hei-eafter, very much
alike, but not quite so simple as Thiele's description would lead

one to suppose, and presumably Waldemariajaponica has undergone
some simplification in these organs, for so accurate an observer
cannot have overlooked the accessory oigans that I am going to

describe.

The testis, like the ovary, is follicular in structure ; fine thin-

walled ducts converge from the follicles and unite in the I'lght

side of the visceral mass to form the sperm-duct. The last-named
organ occupies a position similar to that of the oviduct in the
female : in immature specimens it is slendei', slightly convoluted,
and lined by a columnar ciliated epithelium. In mature specimens
its middle portion is greatly distended by spermatozoa, is consider-

ably convoluted, and the ciliated epithelial lining is no longei-

distinguishable. The sperm-duct tapers somewhat and, as Thiele
describes, opens into the lower and right side of a long glandular
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thick-vvalled sac, some little distance in front ot" the hinder end of

the latter. This thick- walled sac, which is evidently the repre-

sentative of the ootype of the female and of what I have called the

terminal chamber in the Neritida?, runs forward in the roof of the
mantle-cavity, below and to the right side of the rectum, and
opens into the mantle-cavity by a terminal poi-e situated close to

the anus. At about one-third of its whole length from the

external aperture, the thick-walled sac—which I shall call the

terminal sac of the sperm-duct oi-, more shortly, the tei-minal sac

— is joined by another sac of considerable diameter. This second

sac, which I shall call the diverticulum, opens into tlie terminal

sac by a wide apei'tuie, and runs back close to the right side of

the latter, to end blindly, sometimes just in front of the entry of

the sperm-duct into the terminal sac [A'phanoconia goiddiana,

PI. XXXVII. fig. 41) ; in other cases, however, it extends as far

back as the hinder end of the terminal sac, and may even project a

little beyond it [Alcadia hollandi, fig. 40). The anterior third of

the terminal sac, in front of the entry of the diverticulum, exhibits

three or four deep transverse constrictions : in section it is round
or oval, and the lumen is partly occluded by deep longitudinal folds

projecting into it. These folds are covered by a mixed glandular
and ciliated epithelium : the ciliated cells of tlu^ familiar kind with
attenuated basal ends, the gland-cells tubular with basal nuclei and
vacuolated cell-bodies, in Avhich no secretory granules covild be
distinguished in well-preserved specimens of Eutrochatella. In its

posterior two thirds the terminal sac is laterally compressed so as

to be elongate oval in section, and it gives off from each end of the
oval and fi'om tlie adrectal side numerous short hollow cjecal out-

growths which are sometimes branched, especially in Ajihanoconia

(fig. 41). Internally the longitudinal epithelial ridges die out in

the posterior two-thirds of the terminal sac, but the epithelial

lining both of the cavity of the sac and of the ctecal outgrowths
is of very nearly the same character as that of the anterior third.

The supporting cells are distinctly ciliated. The epithelium of the
diverticulum difiers from that of the terminal sac only in the fact

that the gland-cells are full of eosino2:ihilous granules, and the

cilia of the supporting cells are longer and rather coarser. The
above characters hold good foi' all the species that I have examined,
the differences between them being too slight to deserve mention.
It may be noted that in Alcadia the hinder moiety of the diverti-

culum is constricted a,t very regular intervals (PI. XXXVII. fig. 40).

Both in Eittrochaiella and Lucidella I have found in sections a

second diverticulum in the form of a slender thin-walled tube
opening into a recess of the terminal sac at the same level as, but
on the opposite side to, the diverticulum above described. The
walls of the recess are lined by a glandular epithelium staining

deeply in eosin. The narrow tube runs back in the mantle-wall

nearly parallel to the terminal sac and ends blindly just in front

of the aperture of the hypobranchial gland. Its hinder end
touches and appears to be adherent to the sub-epithelial muscular
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wall of the mantle-cavity, but there is no apertm^e into the mantle.

I have not been able to find this tube in other species, but this

may be due to the imperfection of my sections and to the fact that

it is too small to be recognizable in dissections. It is a well-defined

structure in ElUrochatella and is lined throughout by a non-glan-

dular cubical epithelium. I am inclined to the opinion that the

anterior third of the terminal sac of the male is the equivalent

of the body of the ootype of the female ; the diverticulum of the

male represents the ctecum of the ootype, and the narrow tube

(PI. XXX \^II. fig. 42, k.r) represents the vagina of the female,

but has lost its opening into the mantle-cavity. If this iden-

tification is correct, a relic of the right kidney-sac is I'etained in

the male, at least in Eutrochatella jjulchella and Lucidella aureola.

It may be noted that Isenkrahe's drawing of the male organs

of Helicina titanica is very nearly correct.

The Nervous System.

Nobody has given a detailed account of the nervous system of

any Helicinid since Bouvier dealt with this subject in his

classical memoir on the nervous system of Prosobranch Gastropods

(3). In that work he gives an elaborate figure of the nerve-

centres and principal nerve-trunks of Helicina sagraiana d'Orb.,

and also several figures of the buccal ganglia of the same species

and of the cei'ebral and pleuro-pedal centres of H. hrasiliensis

Gray. As is always the case, Bouvier's figures possess a high

degree of accuracy, and if I have some criticisms to ofi"er, they

must not be taken as depreuiatory of his excellent work, but

as an elaboration of it, rendered possible by careful study of

sections and by the opportunities for exceedingly fine dissection

afforded by the Braus-Driuier microscope.

In the first place, it was necessary to determine whether the

supra-intestinal nerve exists in the Helicinidse. Bouvier had

failed to find it in the Neritidae, and when in a subsequent memoir
he announced its discovery in the latter group, he hazarded the

opinion that it would probably be found in the Helicinidse.

But it does not exist in these pvdmonate rhipidoglossate.s ; it has

disappeared in them as completely as the organs with which,

when present, it is associated, the ctenidium and the osphradium.

I can speak with certainty on this point, for I have made so

many dissections and have studied such a sufficient number of

serial sections that I could not have overlooked it if it were

present.

In the second place, I am unable to verify some of the details of

Bouvier's figure of the nervous system of H. sagraiana. In none of

the species that I have studied are the pedal, pleural, and subintes-

tinal centres as distinct as shown b}^ him. As may be seen in

fig. 44 (PI. XXXIX.), the pleural ganglia are ill-defined swellings,

scarcely distinguishable from the swollen anterior ends of the

pedal cords, and the subintestinal ganglion is so intimately fused
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with the pleurals that it is unrecognizable as a separate ganglion,

even in sections (PL XXXVIII. figs. 45 to 52). The pedal cords,

though not so widely separated in any of the species of Heli-

cinidse that I have dissected as in the Neritidae, are not so closely

approximated as shown in Bouvier's figure. They are fairly

close togetlier and nearly parallel to one another in Eutrocluitella

pidchella, somewhat more divergent in Alcadia hollandi, further

apart in A. palliata, and widely divergent in Aphanoconia
andamanica. The actual amount of divergence or approximation

is, however, undoubtedly dependent on the degree of contraction

of the muscular mass of the foot, and is a character of no great

importance. If the foot is much contracted the pedal cords are

approximated and the numerous and slender pedal commissures

are arched : if the foot is relaxed the cords are further apart and
the commissures ai^e pulled out straight. I cannot but think

that Bouvier has exaggerated the length of the cerebro-pleural

and cerebro-pedal connectives. In none of the sjDecies that I have

examined are they appreciably longer than the antero-posterior

diameter of the cerebral ganglia, and in some species, e. g.

Lucidella aureola, they are very short, but it is, of course, j^ossible

that they are unusually long in H. sagraiana. In respect of the

nerves issuing from the ganglionic mass formed by the fusion of

the anterior ends of the pedal with the pleural centres, Bouvier,

while otherwise exact, makes one important omission. He does

not figui'e or describe a relatively large pair of nerves which
originate one on each side of the most anterior pedal commissurei

from the dorsal surface of the swollen anterior ends of the pedal

cords. Each of these nerves (PI. XXXIX. figs. 43 & 44, n.op.)

passes outwards and backwards, penetrates the muscular wall of

the body, and passes to the muscles of the operculum, hence the

nerves in question may be called the opei'cular nerves. That of

the right side breaks up into a number of fine twigs in the

opercular muscles, that of the left side gives oflT a stout branch
which passes to a peculiar hollow organ connected with a plate of

cartilage near the left corner of the opercular lobe. This organ

will be described in detail fui-ther on.

The otocysts are situated just above the origins of the two
opercular nei'ves, and are therefore on the dorsal side of the pedal

ganglia, as is shown in fig. 44. Bouvier, describing the otocysts

of Helicina brasiliensis says " elles sont situees sous les cordons

pedieux "
: and it is true that in a retracted specimen, in which

the head has been drawn back behind the foot, so that the

pedal cords appear to lie in front of the cerebral ganglia, one

does find the otocysts below the pedal cords, when making a

dissection from the dorsal side. But in such a case the sole of

the foot is uppermost, and the morphologically doi'sal side of the

pedal cords is turned downwards, this change of position being

very puzzling to the observer both in sections and dissections.

It is worth remarking in this connection that in my experience

the small Polynesian genera, Aphanoconia, Palceohelicina, and, in
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a lessei" degree, Orobophana, when they withdraw themselves into

their shells, do not contract themselves as much as the "West-

Indian species. The sole of the foot in these Poljaiesian genera
is longer and narrower than in the West-Indian genera, the
columellar muscles longer and inserted further back from the
mouth of the shell. There is therefore more ample room for the
head and foot in the last whorl of the shell, and when the animal
retracts itself the foot is scarcely at all contracted, but simply
slides back with its sole applied to the oviter side of the shell till

the operculum borne on the broad opercular lobe closes the
aperture. Specimens of these genera, when extracted from their

shells, do not present the deformed ajJi^earance of an Alcadia or
an Eutrochatella, the pedal nerve-cords are not turned forward
with their morphological surfaces reversed, and if the animals
were only a little larger they would be much easier to dissect

than their American congeners. It is possible, and even probable,

that these different modes of retreating into the shell, which are
themselves dependent on the varying length and points of

insertion of the columellar muscles, are correlated with the
different forms of operculum upon which "Wagner has founded
his system. At any rate, they are consistent with it, but I have
not been able to follow out this problem in detail.

To return to the nervous system. The opei'cular nerves must
not be mistaken for the parietal nerves correctly described and
figured b}^ Bouvier and labelled cV , e . The parietal nerves
(PI. XXXIX, fig. 44, n.jKir.) are much more slender than the
opercular nerves and originate, as shown in fig. 44, from the
pleural centres, between the great pallio-columellar nerves and
the cerebro-pleural connectives. They pass to the muscular walls

of the head behind the tentacles. From the venti'al side of the
swollen anterior ends of the pedal cords, in the same cross-section

as the opercular nerves, a rather stout pair of nei'ves originates

near the middle line ; these nerves, which ai-e shown in section

in fig. 46 (PI. XXXVIII.), pass to the pedal gland and appear to

be specially connected with that organ.

As regards the subintestinal nerve and its distribution, I am
unable to bring my observations into agreement with those of

Bouvier. The short nerve connecting the subintestinal with the
left pallio-columellar nerve-trunk does not appear to be a constant
feature. I have found such a connective in a single specimen of

Alcadia jjalliata, and in that one instance it is much closer to the
pleuro-pedal centres than is shown by Bouvier. But I can find

no trace of it in any other specimen that I have examined. I am
unable to find any trace of the visceral nerve labelled / in

Bouvier's figure, which he describes as given ofi" from the left side

of the subintestinal at some distance from the origin of the latter,

and in general my observations on the subintestinal and visceral

nerves difier so much from his that a detailed account is necessary.

The figure illustrating this account (PI. XXXIX. fig. 43) is founded
upon dissections, and the ultimate ramifications of the principal
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nei've- branches have been traced in sections. The subintestinal

trunk in Alcadia palliata^ A. hollandi, and Eiitrochatella pulchella,

after leaving the subintestinal ganglion, which latter is unrecogniz-

ably fused into the pleural centres, courses along the floor of the

anterior division of the general body-cavity, below the pharyngeal

bulb, the radular sac, and oesophagus. It keeps closer to the right

than to the left columellar mascle, and on reaching the posterior

end of the muscle it doubles the angle between it and the visceral

mass, and entering the latter turns to the left and enlarges to

form a ganglion of some size fi-om which several nerves are given

off. That this is a true ganglion-centre, and not a mere nodal thick-

ening at a point from which several nerve-branches originate, is

demonstrated by the considerable sheath of nerve-ganglion cells.

The principal nerves issuing from the ganglion, in addition to the

main trunk, are the following :—a small nerve, ?/, which passes to

the right near the surface of the visceral mass and is distributed

to the gonads and liver. Another small nerve, v\ which passes

to the left of the visceral mass and appears to innervate the right

lobe of the liver and' siii'face of the stomach. A stout nerve,

n.ge)i., which runs to the right, passes above the oviduct or

sperm-duct, gives off a large branch to the mucous gland, and

tvirns forward to break up into twigs on the posterior part of the

complex of genital ducts : this is the genital nerve, and it

identifies the ganglion from which it originates as the visceral

ganglion. There is no separate genital ganglion as in the

Neritidje. The hinder end of the visceral ganglion is continued

into a. rather stout nei've, which may be regarded as the

continuation of the main trunk of the subintestinal : this passes

through the liver and below the smaH and large intestine, and

turning towards the left it passes towards the lower border of the

right moiety of the kidney, near which it enlarges to form a small

but distinct ganglion, which I take to be the representative of the

elongated visceral ganglion of the -Nei-itid^e. From this ganglion

small nerves are given ofi' to the liver and kidney, and a larger

nerve passes below the kidney, skirts the uropore, and can be

traced beyond as far as the amicle of the heart, at wliich point it

ceases to be recognizable. It is a matter of exti'eme difficulty to

follow the above-mentioned nerves through the liver and intestinal

coils by simple dissection, and I have only been able to make sure

of their ultimate course by the study of serial sections.

After this criticism of the general characters of the nervous

system, I may retui'n to the consideration of some special details.

The pleuro-pedal centres and with them the subintestinal

ganglion are, as I have already said, so intimately fused as to be

practically indistinguishable as separate ganglia. This fusion is

brought out in a striking manner in sections. Figs. 45 to 52

(PI. XXXVIII.) represent selected members of a series of nearly

transverse sections through the pleuro-pedal centres of Alcadia

hollandi. Fig. 45 represents a section through the pedal cords at

the point where they begin to diverge from one another. Dorsad
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of them are the otocysts, ot. ; ventrad of them is the pedal gland.

Each cord consists of a core of nerve-fibres and dendrites surrounded

by a cortical layer of nerve-ganglion cells. The latter send in

lateral horns at about the middle of the outer side of each cord

in such a manner as to divide the central core into upper and

lower moieties, which have been identified by French authors

with the pleural and pedal sections of the cords respectively.

This interpretation, however, does not appear to me to be well

founded. Fig. 46 represents a section somewhat fuither

forward than that in fig. 45 ; it passes through the hinder part

of the anterior pedal commissure, and includes the roots of the

two nerves of the pedal gland and of the right opercular nerve.

The nerve-fibres of the former are seen to be supplied from two

areas of the cortical layer lying respectively on the outer and

inner sides of the ventral side of the cord. The opercular nerve

receives its fibres pai-tly from a centre on its own side, partly

from a centre on the opposite side of the cord, the latter fibres

crossing over in the commissure. Below them is a stout band of

commissural fibres connecting the lateral horns of nerve-ganglion

cells with one another. Above the median ventral raphe is a

thick mass of nerve-ganglion cells. In a section somewhat

further forward (fig. 47) the ventral raphe has disappeared and

the mass of ganglion- cells above it is only represented by two

small islets of nerve-ganglion cells, which are separated from the

ventral surface by two well-defined bands of nerve-fibres start-

ing from the ventro -lateral groups of nerve-ganglion cells and

passing towards the centre partly decussate, partly sweep round

the islets to curve rovind to the lateral horns of the ganglion-

cells. Above these curved bands is the well-defined transvei-se

commissural band of nerve-fibres, and above this again there is

on/ either side a centre, consisting of nerve-fibi-es overlaid by a

layer of ganglion-cells, which is seen to be connected with the

origins of the opercular nerves. Above the nervous mass a pair

of muscular cords passing from the otocysts towards the centre

should be noticed.

In the next section (fig. 48), taken some little way further

forward, the two little islets of ganglion-cells lying opposite the

lateral horns are still visible. Below them are transverse bands

of commissuial fibres. Between them is seen the most anterior

part of the decussating tract observed in the previous section.

After decussation the fibres sweep out right and left to the dorso-

lateral regions. In the mid-dorsal line is a deep and wide groove

into which the muscular cords noted in the last section are

entering. I regard the whole of the sections hitherto described

as belonging to the pedal centres. The next section (fig. 49)

shows that the dorsal groove containing the two muscular cords

has been converted into a canal by the upgrowth and dorsal

union of the nervous tissue. All that lies below this canal

belongs to the pedal centres ; all that lies to the sides of and

above the canal belongs to the pleural centres.
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In the pedal centres a prominent bundle of nerve-fibres is

being formed on either side of the middle line : these when traced

forvvai'd prove to be the origins of the cerebro-pedal connec-

tives. Above them are the remains of the transverse anterior

pedal commissure. Laterally, above the lateral horns of the

ganglion-cells two other tracts of nerve-fibres are making their

appearance : these have evidently received large contributions

from the decussating fibres noticed in the previous sections, and
when traced forward they pi'ove to form pai't of the cei'ebro-

pleural connectives. The central canal containing the two muscular

cords is surrounded by a layer of nerve-ganglion cells, thickest

on the venti'al side, and above the canal are seen tracts of nerve-

fibres originating from the lateral horns of either side and passing

towards the middle line. Above them, again, is a small transverse

band of commissural fibres, and above these a fairly thick layer

of ganglion-cells, which, as may readily be seen by comparing

this with the preceding sections, is something added to what was

there before, and is, in fact, the layer of pleural ganglion-cells.

The next three figures (50, 51, and 52) explain themselves. In

fig. 50 the pedal centres are diminishing rapidly in volume. On
the left side, which, owing to the sections being somewhat oblique,

is rather behind the right side, a large tract of vertical nerve-

fibres is seen passing from the pedal to the pleuiul centres. To
the outside of this above the lateral horn are tracts of fibres some
of which run upwards and will pass into the left pallio-columellar

nerve, others will be continued into the right cerebro-pleural con-

nective and the right parietal nerve. On the right side the origins

of the cerebro-pedal and cerebro-pleural connectives are well

defined. Between them lie the ganglion-cells of the lateral horn,

and above the nucleus of the cerebro-pleural connective is a second

lateral ingrowth of nerve-cells, belonging to the pleural ganglion.

The pleuiul centre of nerve-fibres is well mai-ked, and from it a

stout band of commissural fibres passes above the central canal to

the pleural centime of the other side. This is the pleural com-

missure, which I have already described in Neritidse. Fig. 51

shows the cerebro-pedal and cerebro-pleural connectives in cross-

section. The central canal with its contained muscular slips,

having passed through the ring formed by the pleural and pedal

centres, emerges as a groove on the ventral side. The origins of

the right parietal and right and left pallio-columellar nerves are

clearly visible, and it may be seen that both pleural centres are

contributing fibres which, passing to the mid-dorsal line, form

the origin of the subintestinal nerve. It should be observed

that some fibres from the last named pass dii-ectly into the roots

of the two pallio-columellar nerves. In fig. 52 the origin of the

subintestinal nerve is distinct,, and both it and the origins of

the two pallio-columellar nerves appear to be imbedded in a mass

of ganglion-cells in which the limits of the right and left pleural

and the subintestinal ganglia can be traced with the aid of a

little exercise of the imagination.
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From what precedes, it follows' that the pleuro-pedal centres are

extremely complicated and are largely composed of definite tracts

of nerve-fibres, some commissural, some decussating, some passing

into the nerves issuing from this region. It is noticeable that there

are several connections of a complex kind between the pleural and

pedal centres as well as between the right and left pleural centres

and the right and left pedal cords, and that there are evidences of

numerous nervous relays throughout the region illustrated. No
doubt, on analysis, these apparently complicated nerve-tracts can

be reduced to five groups : (1) the pedal commissure, containing

both direct and decussating tracts of fibres
; (2) the pleuro-pedal

connectives
; (3) the cerebro-pedal and cerebro-pleural connec-

tives
; (4) the pleural commissure, peculiar to the Neritida^ and

Helicinidje ; (5) the subintestinal connectives, derived from

both right and left pleurals. Thus, the paths of the nerve-tracts

might be described as normal, and consistent with our knowledge

of the usual connections between the chief nerve-centres of

Molluscs ; but a study of sections will show that the arrangements

are not so simple as might be inferi-ed from a superficial exami-

nation of the ganglia and their commissures and connectives.

For example, it appears that the cerebro-pleural connectives

contain fibres derived from the pedal centres and that all the

principal nerves contain fibres derived from two or more areas in

the fused pleural and pedal ganglion-mass. I have been unable

to pursue the subject further at the present time, and it is diffi-

cult to make any further progress because of our ignorance of

the physiology of the molluscan nervous system. The main

nerve-trunks must contain both afi'erent and eflferent nerves, and

it seems evident that these pass to dilFerent areas of the cortical

layer of ganglion-cells, but as at present we have no means of

distinguishing between these two kinds of fibres further analysis

of the details of the nervous system is impossible. It may be of

use to future workers on this subject to remark that there are two

kinds of ganglion-cells in the cortical layer: larger cells with

clear nuclei staining faintly in hsematoxylin, and much more

numerous smaller cells with deeply staining nuclei. It should be

possible to trace the connection of the nerve-fibres with these

different kinds of cells, but such an investigation demands fresh

material, and could form no part of the present work on the

Helicinidse.

As Bouvier found considerable difl:erences in the size and shape

of the cerebral ganglia in Helicina sagraiana and H. brasiliensis,

I have studied these centres with care in the hope that I might

discover characters of classificatory value, but I have been no

more successful here than I was in the case of the genital ducts.

The characters to Avhich Bouvier draws special attention are the

relative size of the cerebral ganglia (enormous in JI. brasiliensis) ;

the size and shape of the labial lobe ; the origin of the labio-probos-

cidean nerves, which all spring from the labial lobe in H. brasi-

liensis, but only one has this origin in //. sagraiana. As regards
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the relative size of the cerebi^l ganglia I find that the proportion
of each cerebral ganglion to the pleuro-pedal mass is expre>ssed by
the following figures :—in Alcadia palliata, | ; Alcadia hollandi^

+ 1 ; Eutrochatella pidchella, | ; Lucidella aureola, | ; Palceo-

helicina idee, nearly ^ ; Orohophana ponsonbi/i, 4 ; Aphanoconia
gouldiana, +| ; A phanocoiiia rogersii, f. The relative length of

the cex^ebro-pedal and cerebro-plenral connectives varies greatly :

they are longest in the two species of Alcadia and in Palceo-

helicina idee ; of moderate length in Orobopka^ia, Ajjhanoconia,
and Eutrochatella ; extremely shoi't in Lucidella aureola. I have
counted four labio-prolioscidean nerves on each side with more
or less certainty in all the species examined with the excep-
tion of Apjhanoconia rogersii, in ^^'hich there appear to be five.

Of these, counting fi'om above downwards, the fii-st and third

are invariably stout nerves wbich brancli soon after their origin
;

the second and fourth are slender and only divide into blanches
at their extremities. The labial lobe in all the species at

my disposal has the form of a rounded boss projecting inwards
from the antero-inferior edge of the ganglion : the shape and
relative size of this lobe differ somewhat in the various species,

but the differences are too slight to express in words. Fig. 53
(PI. XXXIX.), representing the left cerebral ganglion of Palceo-

helicina idee, and fig. 54, representing the same ganglion in Alcadia
palliata, show the extremes of difference in shape observed by me,
and, on the whole, the cerebral ganglia of the Polynesian species

T-esemble those of Palceohelicina, those of the West-Indian species

those of Alcadia. The cei-ebral ganglia of the Helicinidje, wedged
in as they are between the antei-ior end of the pharyngeal bulb
and the walls of the head, are nearly flat, the labial lobe projecting

inwards beneath the pharyngeal bulb. Because of their flatness

they are very I'eadily stained and mounted as tiunspaient objects,

and figs. 53 &l 54 give some idea of the complexity of the nerve-
tracts and centres within the ganglion. One may distinguish an
ocular centre, which is large relatively to the size of the ocular

nerve, a tentacular centre, small relatively to the size of the
tentacular nerve, and a relatively smaller commissural centre.

Each of the labio-proboscidean nerves has a more or less well-

defined centre of its own, but the buccal and labial commissures
have no distinct centres at their origin. There is, further, a
median lobe which possibly serves as a relay for various nerve-
tracts running into ami around it. It is evident that the nerve-

fibres of the cerebro-pleural connective make direct and intimate
connection with the ocular and tentacular lobes, and that a
stout band of fibres curves i-ound from the I'oot of the cerebro-

pleural connective to the base of the labial lobe, receiving on its

way an accession of fibres from the cerebro-pedal connective.

This nerve-tract makes connections with the centres of origin of

the buccal and labial commissures and the labio-proboscidean

nerves, and a well-defined curved band of fibres sweeps round
from the origin of the first labio-pi'oboscidean nerve to enter the
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cerebral commissure, the last named also having connections with

the tentacular and median centres. Evidently, the cerebral

ganglia have undergone a high degree of concentration and
integration, but it is to be remar-ked that if the labial lobe as

figured for Alcadia were pulled out towards the bottom of the

picture, it would form an elongated labial process from which

the labio-proboscidean nerves would be given off at intervals, as

is the case in TrocJms and Turbo. In other words, the labial

lobe, as it seems to me, is represented, not solely by the little

projecting boss from which the labial commissure originates, but

by all that part of the ganglion that lies below a line drawn from

the lower side of the origin of the cerebral commissure to a point

just above the origin of the buccal commissure.

The buccal ganglia, with their commissures and the nerves

originating from them, have been very cori'ectly figured by

Bouviei".

The organ which I have mentioned above as connected with a

branch of the left opercular nerve is shown in section in fig. 55

(PI. XL.). It is deeply embedded in the muscular tissue of the

opercular lobe and lies to the left of the anterior end of the

lobe close to the origin of the left columellar muscle. It consists

of a cartilaginous plate of subtriangular form, the edges of the

anterior apex inrolled ventrally and eventually fused so as to foi-m

a short conical tube. This cartilage forms, as it were, the cover

of a flattened sac (fig. 55, sac.) lined throughout by an epithe-

lium which is thin and composed of a single layer of somewhat
flattened cells on the side attached to the cartilaginous plate, but

thick and composed of columnar cells beai-ing short stiff cilia on

the opposite side. Anteriorly this is continued into the tube

formed by the inrolled edges of the cartilaginous plate, and here

the columnar ciliated cells form a nearly continuous lining to

its cavity. Posteriorly, as shown in fig. 55, the ciliated cells

forming the floor of the sac (the reader must understand that the

figure is reversed, so that the ventral side is uppermost) rest on a

thick basement-membrane, from which a broad band of muscular

fibres spreads to be attached partly to the muscular wall of the

left side of the neck, partly to the bands of muscular fibres passing

over the otocysts. Into this muscular band the large branch of

the left opercular nerve penetrates. Taking an anterior course

this nerve gives off a branch to the operculai- muscles, but its

main trunk is directed towards the anterior tubular end of the

organ under consideration, and there passes through a small

perforation in the cartilaginous wall and is distributed to the

ciliated columnar epithelium lining the cavity of the sac, Dorsally

the cartilaginous plate is connected with the left columellar

muscle by a stout muscular band passing obliquely outwards.

Above this band are seen in fig. 55 the sections of two convolu-

tions of a coiled glandular tube, which on the one hand commiuii-

cates by a very narrow duct with the antei'ior tubular end of the

above-mentioned sac, and on the other hand opens to the exterior,
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near the left anterior edge of the operculum, between it and the
membranous flap that surrounds the opercular lobe. This tube is

lined throughout by a glandular epithelium composed of rather
tall goblet-cells with deeply staining basal nuclei and clear cell-

contents.

If, now, we enquire into the morphological significance of this
peculiar organ, I think there can be little doubt as to its homology.
It occupies the same position and receives the same nei've-supply
as the crypt into which fits the curved process of the opercuhun in
the Neritid.ie. This process is no longer- to be seen on the
operculum of the Helicinidse, but from a study of the muscular
attachments in the two groups I am inclined to think that the
cartilaginous plate described above represents its inner extremity,
all direct connection with the operculum being lost. In
connection with it new structures have been formed, viz. the sac

and the glandular tube. What its physiological significance is it

is hard to say. It is clear that, by contraction of the muscular
bands attached to it, the sac may be widely dilated, and when
dilated, air must flow into it through the glandular tube. The
abundant nerve-supply and the character of the columnar epithe-
lium bearing short stiff cilia suggest that the sac has a sensory
function, and it is possible that it may be a special sense-organ,
likely enough of an olfactory character, which enables the animal
to receive impressions from the external world when retracted
into its shell. For the opening of the glandular tube is in such
a position that it would open to the outer air whenever the
opercular plug was ever so little loosened.

The pedal gland, an organ which is absent in the aquatic
Neritidse, is largely developed in the Helicinidse. Its position and
general structure are roughly indicated in fig. 45 (PI. XXXVIII.).
It consists of a main duct below the pleuro-pedal nerve-mass and
extending some little way but not far back below and between the
pedal cords. The duct is lined by a columnar ciliated epithelium
raised on the ventral side into two prominent ridges, one on either
side of the middle line. Suirounding the duct are bunches of

unicellular glands, which penetrate among the interlacing muscle-
fibres of this region of the foot. Each unicellular gland is

prolonged into a fine duct which passes between the epithelial

cells of the main duct and opens into its lumen. The histology

of this gland is reminiscent of that of the byssus gland of
lamellibranchiate molluscs, described by me in another place.

The main duct opens at the anterior end of the foot, in the mid
line, below the snout.

Mention may be made here of the large mucous gland which I

agree with Thiele in identifying as the hypobranchial gland. It is

of relatively enormous size in the Helicinida?, but in structuie and
position does not differ much fi'om what I have described for the
Neritidas. It opens into the mantle-cavity (PI. XXXY. figs. 28
& 30) just in front of the aperture of the vaginal duct and, as shown
in figs. 30 to 35, it forms a considerable glandular mass bulging-
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into the mantle-cavity to the left side of the genital ducts. As
may be seen in figs. 16-20 (Pis. XXXII. & XXXIII.), it extends

far beyond the hind end of the genital ducts, accompanying the

rectum in its course, and lying to the right side of the kidney

at the hinder extremity of the visceral mass. In the section

depicted in tig. 20, which passes through the rectal coil at the

bottom of the hind end of the visceral mass, the hypobranchial

gland on the right side of the rectum appears to form a pair with

the kidney on the left, but there is, of course, no relationship

between the two organs. Throughout its course the hypobran-

chial gland con.sists of an iriegularly folded flattened sac, from

which short glandular divei-ticula are given ofi" in all dii'ections.

In its terminal pait, as is shown in figs. 1 8-20, the gland appears

to be differentiated into two portions : one lying nearei' the

oesophageal end of the stomach is lined by an epithelium loaded

with fine dark granules ; the other portion, lying nearer to the

mantle-cavity, is lined by an epithelium of the character shown
in PI. XXXIX. fig. 56. It is made up of large glandular cells,

oblong in outline, and filled with a highly refracting granular

substance which, when the cells are ready to discharge their

contents, is accumulated into oval pellets, as shown in the figure.

Between the gland-cells are long and very attenuated interstitial

cells, of which the outer ends ai'e expanded and produced to

form a cover ovei' the outei' ends of the gland-cells. The nuclei

of the interstitial cells lie in their expanded outer ends. I could

find no trace of cilia. In nearly every specimen examined the

mantle-cavity was full of a sticky gelatinous mass secieted by the

hypobi'anchial gland.

From what precedes it is evident that the Helicinida^ are a very

homogeneous gi'oup, so far as their anatomical characters ai-e

concerned, and that such differences as I have been able to detect

are of very little assistance in classification, the resemblances and

differences in one set of organs suggesting one class of aflSnities,

those of another set of organs suggesting another class. Thus,

taking the arrangement of the coils of the intestine as a criterion,

we should place Alcadia, Orohophana, and Fakeohelicma close

together, with Lucidella related but somewhat apart : Eutrochatella

would go with Aphanoconia to form a distinct group. But if we
took the characters of the female gonaducts as a criterion we
should get a diffeient arrangement. Eutrochatella would stand

nearest to Alcadia, with Aphanoconia more distantly related :

Fakeohelicina with Orohophana would form a distinct group.

The nervous system is so similar in all the species that it affords

a very slight guide, but, as far as the cerebral ganglia give any

clue, the genera would fall into an arrangement consistent with

their geographical distribution ; Alcadia, Lucidella, and Eutro-

chatella forming one group ; Palffohelicina, Orohophana, and

Aphanoconia another. Finally, the radular characters, which

have attracted a considerable share of the attention of systematists

and in my experience afford the most reliable and readily
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recognizable marks of distinction between diiferent species,

give a totally difterent I'esult. Taking these as a criterion,

E'Utrocliatella stands well apai't : the remaining genera show a

snfficient amount of similarity to justify our placing them in a

single group, in wliich Palcfohellcina stands nearest to Alcadia;

Aphanoconia is closely related to Pcdcvohelicina ; Oroho2)hana,

while showing relationship to the two last named, has distinctive

characters which keep it somewhat apart ; and Liocidella, while

showing relationship to Alcadia, has undei-gone modifications

which, in one feature at an}' rate, resemble those which distin-

guish Orohophana from Palceohelicina.

Oa the whole, the radular characters aftbrd the safest clue to

affinity, agreeing as they do with the conclusions founded on

conchological characteis and on geographical distribution.

In all the Helicinida^, so far as is known, the radular formula

may be represented as oo . 1(3 + 1 +3) . 1 . oo . The Proserpinidfe

have a somewhat difierent, and the Hydrocenidse a very different,

formula, biit they need not be considered here.

As different authors use different names in describing the teeth

of Neritoid gasti'opods, I must define my tei-ms before proceeding

further. Of the teetli included in brackets in the formula, I call

the single tooth in the centre the median, ; the three teeth on

either side of it the adinedians. The large tooth on either side of

the admedians 1 call the lateral, and the numerous teeth to the

outside of these the marginals. In Eutrochatella, as Troschel has

shown, the lateral teeth are relatively very large and of charac-

teristic shape, being mushroom-shaped, with the top of the pileus

hollowed out to form an articular cavity, into which fits the stalk

of the lateral tooth of the row next in front of it. The edge of the

pileus is entire. I have attempted in fig. 57 (PI. XL.) to give

some idea of the veiy complicated structure of this tooth in Eutro-

chatella fulchella. It should be noted that it has an external

process, or " Basalanhang," which Troschel described as charac-

teristic of the genus Helicina. For the rest, this mushroom-shaped
tooth more nearly resembles in shape the corresponding radular

tooth in the Neritidse than is the case in any other Helicinid,

The mai'ginal teeth of Eutrochatella are simply pointed curved

bars, without denticulations at their free extremities. In the

genus Helicina Lamarck [nan sensii restricto Wagner) the laterals

are not pileiform, but consist of a stout median portion which I

shall call the " stalk" ; from the inner side of this a mox-e or less

broad aliform plate projects obliquely forward ; the anterior

border of this plate is thickened, recurved, and bears a number of

denticulations, varying from 7 to 12 in number in the diffei-ent

species that I have studied. Attached to the outside of the stalk

by an imperfect joint is the pointed external process (the

" Basalanhang " of Troschel), and the top of the stalk is excavated

to form an articular cavity for the hinder end of the stalk of

the corresponding tooth in the row next preceding. Also, in all

species of Helicina the marginal teeth have broadened recurved

Proc. ZooL. See— 1911, No. LV. 55
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anterioi' extremities bearing denticulations. Thus, there is a

consiclei'able difference between Etitrochatella and Helicina, bnt the

gap is bridged over by Trochatella clirysochasma, in which, accord-

ing to Trosche], the lateral tooth is pileiform, but with an oblique

anterior border beaiing from 7 to 9 denticulations, and whereas

the proximal marginal teeth are simply pointed as in Etitrochatella,

the more distal marginals bear denticulations, increasing from one

to four in number. I have shown that anatomically Eutrochatella

bears the closest resemblance to Alcadia, differing only in the

arrangement of the coils of tlie intestine.

The genus Alcadia is characterized by a notch separating the

peristome of the shell from the columella. It is stated (Fischer,

' Manuel de Conchyliologie,' p. 795) that the operculum has a

dentiform process: I can only say that I cannot find a trace of

any such structure in J., palliata and A. hollandi. In all other

respects Alcadia is similar to the point of identity to Helicina.

Troschel declares that the only recognizable diff'erence between the

radulas of Alcadia and Helicina is in the form of the median tooth,

a character of very little value, for, as I shall show, the shape of

this tooth varies from species to species. But Troschel's figure of

the radula of Alcadia is not very exact. I have given in PI. XL.
fig. 58, atof, large scale drawings of the teeth of A. hollcondi :,

those of A. palliata differ only in minute particulars. Oompaiing

these Avith the drawings of the radulae of Litcidella, Fala^ohelici'iia,

Orobophana, and Aphanocoiiia (Pis. XL.- XLII. figs. 59-65), it

will be seen that the first admedian tooth of Alcadia has a

characteristic shape, being subquadrangular in outline, with its

anterior outer angle produced into a knob on which are borne

four blunt denticulations. The large lateral has a short stalk,

hardly projecting behind the oiigin of the aliform plate : the

latter is large, expanded, bearing seven stout but blunt teeth on

its recurved anterior margin. The ai'ticular excavation is very

shallow : the external process long and pointed.

Of the other radulte figiued, those of Falwoheliciva (PI. XLI.
fig. 60) and Aphanoconia (Pis. XLI. k XLII. figs. 62-65) bear the

closest resemblance to Alcadia. Both these genera were included

in Helicina Lamarck, and have only recently been separated by

Wagner. In them the lateral teeth have the same general shape

as in Alcadia, but the stalk is longer, the aliform plate less

expanded, the denticulations on its anterior border vary in size,

shape, and number. The first admedian tooth is very similar in

the two genera, and differs from that of Alcadia. The median

tooth is very variable in size and shape. The similarity of the

radulse of Pcolceohelicina and Aphanoconia is remarkable, and leads

one to doubt whether Wagner is justified in placing these forms

in different genera. On the other hand, Oroho]jhana (PI. XLI.
fig. 61) is distinct : its lateral tooth is that of Palmoheliciva, but

the first admedian is relatively large, acutely triangular, its

anterior border thickened but without denticulations ; it is

feebly coi-neous and nearly transparent, suggesting that it is in
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course of disappearance. The median tooth is heart-shaped,
minute, and similar])^ feebly corneous. Lucidella (PI. XL. fig. 59)
is quite distinct in radular characters : in the lateral teeth the
stalk is practically obsolete, the bulk of the tooth consisting

mostl}' of the aliform pi'ocess with its thickened denticulate

border, which is continued posteriorly into the ai'ticular knob.
There is no anterioi' articular excavation, but a thin tiiangular

external piece which serves to support the articular knob of the
tooth of the row next in front, and for the attachment of the
external process. The third admedians are of the usual petaloid

shape ; the second admedians stout, triangular, with a thickened
curved anterior edge, bearing on its outer surface a small minutely
denticulate trenchant process. The first admedians are rather

large, but feebly corneous, with a thickened anterior non -denti-

culate border ; they have been modified in a manner analogous
to what has been obsei'ved in Orohophana. The medians are
broadly heart-shaped, feebly corneous, nearly divided into two by
a deep median antei'ior notch.

Summing up these details and taking into comparison Troschel's

figures, which are mostly of species of Helicina sensu restiicto of

Wauner, and confining oui- attention to the lateral tooth, which is

the lai'gest and obviously of most functional importance in the
Neritacea as well as in the Helinacea, we see that there is an easy
transition from Etitrochatella to Alcadia : that the lateral tooth
of Alcadia is of the form characteristic of the Helicinidfe in

general, but shows a tendency to a reduction of the stalk, which,
as Troschel has shown, is common to many American and West-
Indian species. This tendency is exhibited in an extreme form
by Lucidella. But in the Pacific and Oriental genei-a the stalk

and the articular excavation connected with it are well developed.
But the lateral tooth of Eutrochatella bears an extremely close

resemblance to that of the Neritida?, and there is this further
resemblance, that the first admedian tooth, which is of veiy large

size in the Neritidfe, is relatively of much larger size as compared
with the second and third admedians in Eutrochatella than in

any other Helicinid. If such characters can be relied upon as a
guide to affinity, Eutrochatella is the most closely related among
the Helicinidfe to the Neritoid ancestor of the group. From
Eutrochatella forms have been derived : on the one hand, the
Proserpinidfe, which also have a lar-ge pileifoi-m lateral tooth ;

on the other hand, Helicina. We may infer that the earliest

Relicince retained the stalk and articular excavation which are
such mai'ked features in the pileiform lateral tooth of Euti'o-

chatella and Proserpina.

The forms which, as suggested in the earlier part of this paper,

were transported by ! some unknown means across the Pacific

Ocean to the Philippines must have possessed these features

and transmitted them unchanged to their descendants which
now inhabit the Oriental and Indo-Pacific regions. But in

America and the West Indies there has been a tendency, more
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fully realised in some species* than in others, to 'a reduction of the

stalk and articular cavity, this reduction being shown to a slight

degree in Aloadia, to a marked degree in Lncidella.

In all the Helicinidie there is a tendency to the reduction of

the central and admedian teeth : this tendency is shown in a

marked degree in Lucidella and Orohophana, but must have

reached its present degree independently in these two genera.

The reduction is carried to an extreme degree in Hydrocena, in

which the second and third admedians have disappeared ; the

median and first admedian are present, but in a rudimentary

condition, and the laterals are reduced to mere rods of no great

size. But I am disposed to think that the Hydrocenidfe must

have branched oif from the Iferitoid stock iiulependently of the

Helicinidse. They retain many primitive features, as Thiele has

shown, among others the process of the opei'culum which is quite

Neritoid in character, and their geographical distribution favours

this view. Hydrocena is confined to the marine littoral of

Dalmatia ; Georissa lives at considerable altitudes on the Khasi

Hills in India. It is by no means improbable tliat pulmonate

forms may have been developed more than once from such

animals as the 'Neritidse, which show a predilection for migrating

as far as possible out of the watei", and for the rest of it, the most

that can be said in favour of uniting the Hj^drocenidse with the

Helicinidfe is that both display strong Neritoid affinities.

The main result of my researches is to show that in such a

limited group as the Helicinidse the systematists are justified in

their methods. The visceral anatomy of all the forms that I

have examined is strikingly similar, and where deviations occur

they are contradictory and of uncertain value. Tlie Helicinidee

appear to have inherited an organization with marked Neritoid

characteristics, and to have maintained it, with little or no

change. Presumably that orgaiiization is weTl adapted to the

somewhat narrow i-ange of the conditions of their existence, and

any deviation fi-om it has been checked by the action of natural

selection. But there are a thousand deviations, in all directions,

among characters which cannot by any stretch of the imagination

be claimed to be of any importance in the struggle for existence.

Such characters are the texture and coloration of the shell ; the

shape of the aperture ; the extent and distinctness of the basal

callus ; the presence or absence of folds at the aperture of the

shell ; the presence or absence of a minute notcli, such as occurs

in Alcadia ; the arrangement of the growth-lines on the opei'-

culum. It might be said that the operculum is an important

protective organ and therefore eminently susceptible to the action

of natural selection. But its function is simply to close the

aperture of the shell, and this it does equally efficiently in all

the species that I liave examined, the numbei- of these being

much larger than the few available for anatomical study. As
long as the operculum performs this function efficiently minute

characters, such as the greater or less distance of its nucleus from
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the anterior border, cannot possibly determine the question of

the death or survival of the animal. The same reasoning applies

to the variations of the radular teeth : the function of the radula

is to rasp, and any of the modifications shown in figs. 60 to 65

is equally efficient as a vAsp. Nobody, I think, would venture

to assert that the minute difli'erences in the four species of

Aphanoconia (figs. 62 to 65) could have had any value in the

difierentiation of these species by natural selection.

Asa result of my somewhat elaborately minute studies, I am
driven, and, I confess, somewhat unwillingly driven, to the con-

clusion arrived at by a number of naturalists, that natural

selection is efficient in preserving chaiucters of physiological

importance, but inefiiective in producing new species by adding

together numerous minute successive variations. The only

conclusion justified by the facts seems to me to be that the

characters on which systematists rightly rely are of the natvire

of deviations or mutations, of no consequence to the well-being

of the animals in which they appear, but inheritable, and there-

fore perpetuated under favourable circumstances by segregate

breeding. The Helicinidpe, inhabiting narrow areas, and often

segregated in remote islands, afford particularly favourable oppor-

tunities for segregate breeding.

As to how far these small deviations of functionally iinimportant

structures may be due to the influence of external conditions I

do not venture to ofier an opinion, but the following fact is

suggestive. Among the shells in the tube containing several

specimens of Aphanoconia mergidensis was a, specimen which
in size, shape, coloration, and marking so exactly resembled the

others that I took it for a Helicinid (as the collector must also

have taken it) and decalcihed it with a view to anatomical

investigation. It proved to be a, Helicid, of what genus and
species I cannot say, as I had destroyed the shell and could not

find another specimen.

Among the collection of Helicinid^e made in the Andaman
Islands and presented to the British Museum of Natural History

by Mr. G. Rogers was a tube containing half a dozen specimens
which differ recognizably in the characters of the shell and
operculum from Aphanoconia andamanica Benson, but ai'e clearly

closely I'elated to that species. I have not been able to refer

them to any named species, and as the radular characters show
it to be distinct from andamanica, I describe it as a new species,

as follows :

—

Aphanoconia rogersii, sp. n. (PI. XLII. figs. 65-69.)

Shell oblately spheroidal, the surface marked with closely set

I'adial growth-lines ; colour light orange-yellow marked with more
or less distinct reddish-brown radial bands ; spire of 4| whorls,

increasing regulai-ly and somewhat rapidly in size, the last whorl

obtusely keeled, the keel produced into a, prominent angular
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projection at the peristome. Aperture semilunar, very oblique,

the outer margin thickened and expanded. Basal callus not
very thick, hardly differing in colour from the rest of the shell,

of rather small extent, its limits clearly defined above, as well as

below. The whole shell deej^er in proportion to its breadth than
in A . andamanica and the sjoire more prominent.

Operculum yellowish white in colour, the calcareous plate

rather thin, the sigmoid curve pronounced, the upper angle

produced.

Radula with small diamond-shaped median tooth ; the first

admedian tooth more than twice as long as broad, the anterior

edge incurved and bearing four denticulations ; second and third

admedian teeth each with four denticulations ; the lateral teeth

normal, the stalk rather long, the articular excavation deep, the
aliform process bearing seven round denticulations.

Closely as the shell of this species resembles that of A. anda-
mauica, a glance at the drawings of the radulpe of the two species

(figs. 63 & 65) shows that they are distinct.

I must express my obligations to Miss Margaret Poole, both

for helping me in the determination of the different species of

Aphanoconia and for making the drawings of shells and radulse

for figs. 62 to 68.

As I have discussed and offered an explanation of the geo-

graphical distribution of the Helinicidte without either adopting

or ci-iticizing the theories advanced by Dr. Simroth (7 and 8) on
this subject, I must, in conclusion, make some reply to the friendly

criticisms that he has published on my paper on the Neritidfe.

I do not propose, in this place, to discuss the physiological

interpretation that he has given of the different arrangements of

the female ducts in the Neritidfe. For one thing, I have
obtained some new material and hope soon to publish further

observatioiis throwing fresh light upon the problems to which
he refers : for another, I am inclined to accept much of what he
writes on that part of the subject.

. But with regard to the ancestry of the Neritidpe, and with them
the Helicinidfe, which Di'. Simroth would derive from a pulmonate
stock, and with regard to the homologies that he wishes to establish

between the generative ducts of Neritidfe and Pulmonata, I am
unable to accept any of his conclusions. To do so would be

to throw the whole fabric of morphological reasoning to the

ground. Dr. Simroth's views on homologies are largely influenced

by a theory of secular changes in the sea-level produced by a

swinging or " pendulating " movement of the earth about an axis

which corresponds with the longest diameter of the earth and has

its poles in Sumatra and Ecuador. It is not my present intention

to discuss the difficult astronomical and geological problems in-

volved in the " Pendulation theory," and, indeed, I am sure that T

am incompetent to discuss them. The theory may be well founded

or it may not : I do not offer an opinion ; but be it right or
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wrong, I fail to see that the conclusions deduced from it by Dr.
Simroth are necessary. I will explain as briefly as possible why.
Unless I misunderstand him grievously, and if I do I beg his

pardon, one of Dr. Simroth's chief conclusions is that, contrary to

the generally accepted doctrine, marine and freshwater animals in

general, the marine prosobi-anch Gastropods in particular, are

evolved from terrestiial forms which have been forced by the

above-mentioned secular inundations to adapt themselves to new
conditions of life and make their habitat in another medium. As
the pendulation theory applies to all geological time, if the pre-

cursors of marine Gastropods were terresti"ial in habit, we should
find evidence of this in geological deposits. The earliest-known

Gastropods, from the Cambrian to the Devonian, would bear
evidence of their terrestrial life, those found in later deposits

would indicate, in some periods at least, the change from a ter-

restrial to a marine existence. But, in point of fact, the geological

evidence points decisively the other way. In Cambrian, Ordoviciaii,

Silurian, and Devonian deposits we get Gastropods belonging
almost exclusively to the Streptoneurous Aspiclobranchia and
Pectinibranchia. There are, it is true, the pteropod-like shells of

the Conularida which, if they are really remains of Pteropods,
would demonstrate the great antiquity of highly specialized forms
of Euthyneura. But the true systematic position of the Cornu-
larida is at the best doubtful, and it has been urged with much
reason and on high authority that the resemblance between the
shells of these archaic forms and the more modern Pteropoda is

due to parallelism. As so much doubt prevails as to their atSnities,

the Cornularida cannot be bi-ought into the argument. The
Aspidobranchiate and Pectinibranchia te Gastropods from these

earlier Palaeozoic deposits are without doubt marine forms. They
subsisted, without a,ny important changes, through the four above-
mentioned geological epochs, and one genus, Pleibrotomaria, has
survived to the present day. We know the habits and the

anatomy of Pleurotomarla, and they support in a most remarkable
manner the conclusions derived from an extensive knowledge of

gastropod morphology. On the other hand, with the exception of

Hercynella from the Devonian, undoubted Euthyneura first make
their appearance in the Carboniferous, They belong to the

Actfeonidae and Pnlmonata Stylommatophora. The first-named

family is marine, and anatomically displays so many strepto-

neurous characters that it might almost be included in the
Aspidobranchia. Of the Stjdommatophora we get forms like

Dendropu'pa and Pyramidula, unquestionably terrestrial species,

and, according to views generally accepted, highly modified and
therefore indicative of a line of lost ancestry probably allied to the

contemporary Actteonidse. But these pulmonate forms are few
and of rare occurrence in the Cai-boniferous, a period in which
the conditions for the preservation of terrestrial and freshwater
forms were pai'ticularly favourable. Had numerous Pulmonates
existed at that time their remains must have been mure abundantly
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preserved. Terrestrial pulmoiiates aj-e still scanty in the Permian
and Trias, and only begin to show a considerable increase in the

Jurassic and Ci'etaceous. I need not labour the point further.

Clearly, palteontological evidence does not favour Dr. Sim roth's

theory of the orgin of marine from terrestiial Gastropoda.

But let us suppose that palteontological evidence may be ignored

on account of the imperfection of the geological record, and tha.t

the Pendulation theory is so well supported by other evidence as

to compel us to give credence to Dr. Simroth's doctrines as to the

origin of marine from terrestrial Gastropods. The Helicinidre

are terrestrial and pulmonate. I have shown, and in so doing-

have only corroborated the opinion of all other observei'S, that

they are Neritoid in almost every feature of their anatomy. If

the marine and iluviatile Neritids were to be derived from a ter-

restrial and pulmonate form, one would suppose that that form

must have been Helicinid in character, for the affinities between

the two groups are so very obvious. But Dr. Simroth does not

discuss this possibility. Making refei'ence to Ostracolethe^

Hycdimax, Limax, and Arion, all highly specialized recent

Pulmonates, he boldly derives the Neritida^ from the Stylomma-
tophora, relying largely upon the supposed homology of their

generative ducts. This homology I do not admit : a resemblance

there is, but not a close one, and, even if it were closer than it

actually is, I should place very little reliance on the anatomy of

the generative ducts as indicative of relationship between groups

differing widely in all other respects. In the different phyla of

invertebrated animals the generative ducts are notoriously variable

in character. In the Platyhelmia., for example, their variety is

bewildering. Within the phylum Mollusca there ai'e many in-

stances of variability and also of deviations which must have been

independently acquired but are in the same dii-ection, as, for

instance, in the Doi-idomorpha and Elysiomorpha,. The re-

semblances, such as they are, between the generative ducts of the

monoecious Pulmonata and the direcious Neritidfe are just what

one might expect to find in animals in which a common plan of

organization, to wit a gastropod organization, is modified in

accordance with similar physiological requirements. The differ-

ences are of amply sufficient niagnitude to betray a difference of

origin. In other words, the complex gonaducts of Neritida^ and

Pulmonata are independently acquired structures, and such

resemblances as they display ai'e due to pai'allelism.

I have already referred to the anatomy of the Pleurotomariidas,

a family which existed in the Cambrian and survives to the present

day. Thanks to Bouvier and M. F. Woodward, we are well

acquainted with the anatomy of Pleurotomaria, which affords a

striking confirmation of the reliability of sound morphological

reasoning. Before Pleurotomaria had been studied, comparative

anatomists, as the result of extensive investigations of gastropod

structure, had come to an agreement concerning numerous marks

of primitive organization in the gioup. When this survivor from
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the Palfeozoic age came to be examined, all these marks were

found, some of them in a more pronounced degree than in any

other known Gastropod, and in no system of organs were these

marks more conspicuous than in the nervous system, the im-

portance of which Dr. Simroth seeks to minimize. Among these

marks may be enumerated— a cerebral commissure situated far

forward on the pharyngeal bulb ; a distinct labial commissure

;

elongated and scalariform pedal nerve-centres ; a long crossed

visceral commissure; two auricles to the heart: the ventricle

lapped round the rectum; a rhipidoglossate dentition. Other

characters might be enumerated, but these suffice for the present

purpose. All these characters are absent in the Pulmonata :
all

of them are present in the Neritidte. Moreover, by discovering

the oviduco-coelomic funnel, I was able to demonstrate, beyond all

reasonable doubt, the homology of a part of the gonaducts tothe

right kidney of Pleurotomao-ia and other rhipidoglossate Aspido-

branchs, a homology which Thiele had already asserted on other

grounds. Now it is quite clear that, if structural resemblance is

of any value as a guide to affinity, we have a choice between two

alternatives. Either the Neiitidse, to which Ave must add the

Helicinidfe, are descended from Aspidobranch ancestors, which

they resemble in all the points enumerated above, and have in-

dependently acquired genital ducts superficially similar to those

of Pulmonata ; or, as Dr. Simroth will have it, they have descended

from stylommatophorous Pulmonata, have preserved the characters

of the genital ducts of the latter group, but have independently

acquired all the other characters enumerated above, characters

possessed by no Pulmonate, but invariably present in those

Aspidobranchs from which, on Dr. Simroth's showing, the

Neritidaj are not descended. I am not quite sure whether he

would go so far as to assert that the remaining Aspidobranchs

possess those characters because they are descended from the

Neritida;. To make such an assertion would, indeed, be flying in

the face of all reasoned opinion on this subject, and would amount

to a declaration tliat the geologically more recent Pulmonates are

the parents of their predecessors of Cambrian age !

I submit the alternative to the judgment of my readers, and in

doing so beg leave to entei' a protest against the growing tendency

to throw over long-established and carefully reasoned conclusions

founded upon morphological evidence, because of their uncon-

formity with some new and as yet insufficiently tested hypothesis,

or because they do not help in the solution of certain limited

problems. I was quite aware, when I discussed the subject, that

the geographical distribution of the Neritidt\3 was a puzzle, and

that'l had failed to find a solution to it. The distribution of the

Helicinidre is scarcely less puzzling and awaits a final solution.

But with all respect 'for Dr. Simroth's authority aiid deserved

reputation as a zoologist, I submit that the solution that he offers

is improbable, raises a crop of other puzzles, and throws

morphology into confusion.
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EXPLANATION OF THE PLATES.

Plates XXX.-XLII.

Lettering in all thefigures.

an. Anus.
ao. Aorta.

ap. mg. Aperture of liypobranchial

gland.

Au. Auricle.

hue. Buccal cavitj'.

ccB. Cajcum of ootype.

cl. Cloaca,

c. m. I. Left columellar muscle.
c. m. r. Right columellar muscle.

com. hucc. Buccal commissure.
com. cer. Cerebral commissure.
com., lah. Labial comiuissure.

com. pel. Pedal commissure.
com. pi. Pleural commissure.

con.ped. Cerebro-pedal connective.

con.pl. Cerebro-pleural connective.

c. ph. Lateral pharyngeal cartilage.

div. Diverticulum of male gona-
duct.

J5?. Eye.
F. Foot.

g. hucc. Buccal ganglion.

g. cer. Cerebral ganglion.

Gd. Gonaduct.
gl. pd. Pedal gland.

gl. r. Glandular ridge on floor of

the oesophagus.

g. pi. Pleural ganglion.

Int. Intestine.
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Li. Liver.

li. d. Liver-ducts.

M. Mantle.
M. c. Mantle-cavity.
m. g. Hypobranchial gland.

n. em. I. Left columellar nerve.

n. cm. r. Right columellar nerve.

n. gen. Genital nerve.

n. gl. p. Nerve to pedal gland.

n. Ipb. Labio-proboscidean nerves.

n. oc. Ocular nerve.

n. op. I. Left opercular nerve.

n. op. r. Right opercular nerve.

n. of. Otocyst nerve.

n. pal.-c.l. Left pallio-columellar nerve.

n. pal.-c.r. Rightpallio-columellar nerve.

ti.pal.l. Left pallial nerve.

n. pal.r. Right pallial nerve.

H.par.l. Left parietal nerve.

n. par.r. Right parietal nerve.

n. sb.i. Subintestinal nerve.

n. ten. Tentacular nerve.

od. Oviduct.
od^. Descending limb of V-shaped

portion of oviduct.

od'^. Ascending limb of V-shaped
portion of oviduct.

od. c. a. Anterior odontophoral carti-

lage.

od. c. p. Posterior odontophoral carti-

lage.

OS. (Esophagus.
ce. p. Esophageal pouch.

o. OB. p. Opening of oesophageal pouch
into oesophagus.

oot.
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Fig. 18. A section still more ventral than the above, showing the deepest part of the

pericardium and its relation to the kidney.

¥ig. 19. A more ventral section passing through the reno-pericardial canal,

7'.p.C.

Pig. 20. A similar section passing through the ventral part of the visceral mass.

Fig. 21. Part of a section slightly ventral to that drawn in fig. 19, showing the

uropore, Ur.p., opening into the mantle-cavity.

Fig. 22. A section through the reno-pericardial canal. Magnified about 600.

Pig. 23. Part of a section passing through the uropore of Lucidella aureola and

showing the character of the renal epithelium. X 960.

Pig. 24. A diagram reconstructed from the series of sections drawn in figs. 16 to 20,

showing the relations of the kidney, ureter, stomach, pericardium, and
mantle-cavity.

Pig. 25. The genital ducts of Alcadia hollandi $ . The lower half of the figure is

drawn as it appears when viewed by transmitted light, the upper part as

seen by reflected light. In this and in figs. 26-29, 40, and 41, the

gonaducts are represented as seen from the ventral side, after the wall of

the mantle-cavitjr has been cut throvigh by a dorsal incision and the

rectum and gonaducts turned over to the right side of the animal.

Fig. 26. The gemt-A\ dwciii oi Eutrochatella jjulchella $.
Fig. 27. The genital ducts of Aplianoconia mergiiiensis $ .

Pig. 28. The genital ducts of Palaohelicina idee. '^ .

'

Pig. 29. The genital ducts of Oro6o_pAfl'«a^o»so«6r/» $.
Fig. 30. A longitudinal section through the genital ducts of Alcadia hollandi '^

,

passing through the aperture of the hypobranchial gland.

Fig. 31. A longitudinal section from the same series, showing the aperture of the

vaginal duct.

Ifig. 32. Another section from the same series, showing the origin of the oviduct

from the ovarian chamber.
Fig. 33. Another section from the same series showing the connection of the vagina

with the vaginal sac and ootype.

Fig. 34. Another section from the same series showing the opening of the oviduct, od.,

into the descending limb of the V-shaped tube, od.'

Fig. 35. Another section from the same series showing the receptaculum seminis

opening into the ascending limb of the V-shaped tube.

Fig. 36. Glandular epithelium from the wall of the ootype of Alcadia Jiollandi.

Fig. 37. Ciliated epithelium and spermatozoa from the receptaculum seminis of

Alcadia hollandi.

Fig. 38. A section through the oviduct of Alcadia hollandi. Highly magnified.

Fig. 39. An epithelial ridge from the bilobed caecum of the ootype of Orobophana
/onsonbt/ir.

view of the genital ducts o{ Alcadia hollandi ,$

.

Fig. 41. A similar view of the genital ducts of Aphanoconia gouldiana $

.

Fig. 42. A drawing made from a combination of several serial longitudinal sections

through the genital ducts of Etitrochatella pulchella $ , showing the

narrow diverticulum, k.r., which may possibly represent the vagina of the

female and therefore be the homologue of the right kidney-sac.

Fig. 43. A dissection showing the pedal, pleural, and visceral nerve-centres in

Alcadia palliata, with the principal nerves issuing from them. The
cerebral ganglia have been removed. The dissection is made from the

dorsal surface ; the foot, as is usual m contracted specimens, is turned

forward and lies in front of the head with the sole uppermost; the vi'alls

of the head and the mantle have been cut away, and the visceral mass has

been dissected as far as is necessary to show the course of the subintestinal

nerve and its branches.

Fig. 44. The nerve-centres and principal nerve-trunks of Alcadia hollandi, viewed

from the right and above. The drawing was made with the camera
lucida, after removal of the nerve-centres from the body.

Figs. 46-52. A series of transverse sections through the pleuro-pedal nerve-centres of

Alcadia hollandi, showing the principal tracts of nerve-fibres in the fused

pedal, pleural, and subintestinal ganglia. For a full description of these

figures, see the text, p. 789. The position of the pedal gland is indicated

in fig. 45.

Fig. 53. The left cerebral ganglion of Palceohelicina idee, viewed from the inner

surface. The ganglion is stained with Mayer's hfemalum and drawn by
transmitted light ; 1, 2, 3, 4, the four labio-proboscidean nerves.

Fig. 54. A similar preparation of the left cerebral ganglion of Alcadia palliata.
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Fig. 55. A drawing of a section showing the position, structure, and nerve-supply of
the opercular organ of EutrochateUa jjulclieUa.

Fig. 56. A portion of the epithelium of the hypobranchial gland of Alcadia
hollandi. Highly' magnified.

Fig. 57. A left lateral tooth from the radula of EutrocJiatella 'pulchella. Highly
magnified.

Fig. 58. Radular teeth of AJcailia Inilhaiili, highly magnified : a, median ; 6, c, d,

first, second, and third admedians of the left side
; f, one of the marginals

or uncini ; e, a lateral tooth of the right side showing the stalk, stk., the
aliform internal plate, al.p., the articular excavation, ari., and the
process, ext.jj.

Fig. 59. Three rows of teeth from the radula of LiicideUa aureola. In this and
the following figures only the pro.ximal members of the marginals are

indicated.

Fig. 60. Two rows of teeth from the radula of PaJceohelicina idte.

Fig. 61. Two rows of teeth from the radula of Orohophana pachystoma ponsonhyi.
Fig. 62. Two rows of teeth from the radula of Aphanoconia ffouldiana.

Fig. 63. Two rows of teeth from the radula oi Aphanoconia andamanica

.

Fig. 64. Two rows of teeth from the radula of Aphanoconia merguiensis.

Fig. 65. Two rows of teeth from the radula oi Aphanoconia rogersii.

Fig. 66. Shell of Aphanoconia rogersii.

Fig. 67. Shell of the same species, showing the aperture.

Fig. 68. Shell of the same species, viewed from above.

Fig. 69. Operculum of Aphanoconia rogersii, viewed from the inner or ventral side.

3G. On the Palatability of some British Insects, with Note.s

on the Significance of Mimetic Resemblances. By
R. I. PococK, F.R.S., F.L.S., F.Z.S., Superintendent

of the Society's Grardens and Curator of Mammals.

With Notes upon the Experiments. By P^f. E. B.

PouLTON, F.R.S., F.Z.S.

[Received and Read May 9, 1911.]

Introduction.

At the request of Prof. E. B. Poulton, F.R.S., I undertook, in

the summer of 1909 and again in that of 1910*, to make a series

of experiments in the Zoological Gardens to test the palatability

of various species of British Insects. Much of the material was
sent to me by Dr. G. B. Longstaft' from Morthoe in Devonshire.

Some I received from Prof. Poulton himself or from friends of

his. A few species I added on my own account ; notably the

stick insects and the ants, of which we had an abundant supply

in the Insect House in the Gardens. Those that I supplied

I identified myself. The rest were in all cases named by the

senders. To the insects Dr. Long.staif added a number of slugs,

which were identified, I understand, by Mrs. Longstaff.

Since the majority of the experiments were made with English

Insects, it is regrettable that English, or at all events Palsearctic

birds, were, for the most part, unavailable for the tests. There

were two reasons for this. In the first place, Palsearctic insecti-

vorous birds were not sti'ougl)' repi-esented in the Society's

* Records of a few experiments made in 1911 have been incorporated in the text,
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collection. In the second place, those that were in the Zoological

Gardens at the time were, in most cases, kept in a very large

flight aviary with plenty of cover in the way of shrnbs, repre-

senting their natuial environment as nearly as possible. Never
having been tamed by confinement in small cages, they were too

shy to come to the bars to take insects from my hand and too

scai'ed to notice them if I entei'ed the aviary. Once or twice

I tried the expeiiment of libei'ating butterflies in this aviary
;

but the frequency with which they escaped through the wire

mesh and were wasted for the purpose in hand, induced me to

abandon further experiments of that kind.

This reference to the shyness of birds in captivity brings me
to another of the limitations under which I was working. I

was forced to restrict my attention to particular birds, tame
enough either to take insects directly from me or sufficiently

accustomed to the presence of human beings in the aviary to

capture liberated insects in spite of my close proximity. If I

put the insects through the bars, myself standing outside, they
were either seized one after anothei- by the boldest bird in the

place, or were carried by a timid bird to the back of the com-
partment, where I could not watch what befell them. I was
compelled, therefore, to be inside the bars. Since, moreover,

it was practically impossible to watch more than one bird at a

time, I was precluded from the method of experimenting with
the shyer specimens by giving insects to the bolder ones to

distract and monopolize their attention. Thus it comes about that

the same species appear over and over again in the experiments
below recorded, while many insectivorous birds, that might have
been tried but for their shyness, are omitted.

Two facts struck me very forcibly at an early stage of the

experiments. The first was the exceeding keenness of the birds

for the insects brought to them. This was no doubt due in a
measure to our inability in the Gardens to feed the birds on
living insects other than mealworms. The living prey was
evidently a great treat to them ; and over and over again I was
impressed with the persistence shown by birds in persevering

with insects that were obvipusly not to their liking, returning to

the morsels repeatedly as if food of such a nature was too good to

be wasted. From this I think it may be inferred that in a state

of nature hungry birds will eat nauseous insects which in times

of plenty they will reject after tasting, or will not take the

troiible to catch them if they have previously learnt their distaste-

fulness by experience. Furthermore, it is quite clear that the

plain record of an insect being eaten is no proof of its palatabilitj''.

Better evidence on this head is supplied by the behaviour of

the bird towards it. After a little experience in this matter, I

was able to satisfy myself at all events as to the ajaproximate

correctness of my interj)retation of the bird's actions, and to

judge thereby of the comparative palatability of the insects they
tasted.
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The second fact has an important bearing upon the criticism

sometimes advanced against the theory of warning coloration

and mimicry as applied to butterflies, namely, that birds under
natural conditions are seldom seen to eat these insects.* Hence it

has been inferred that birds cannot be reckoned as serious enemies

of butterflies. Whatever may be the explanation of the circum-

stance, I am tolerably sure, from the behaviour of the two classes

of animals when pitted against one another, that the inference

drawn therefrom is erroneous. The insectivorous birds in our

aviaries seemed to know at once what the butterflies were ;
they

were on the alert the moment one was libeiateil and pui'sued it

with determination and precision, following its every turn and
twist, and either catching it upon the wing or pouncing upon it

after settling. It is true that this predatorjj^ deftness may have

been acquired in relation to the chase of insects other than

Lepidoptera ; but unless the birds recognised butterflies in

general—a group which cannot be mistaken for other insects

—

as part of their natural prey, it is difficult to understand their

eager excitement at the sight of those I offered them.
Again, unless the species of butterflies used for the experiments

are, or were in the past, habitually preyed upon by birds,

whence comes the extraordinary skill the liberated specimens,

when undamaged or inexhausted by confinement, displayed in

dodging the swoop of the birds in mid-aii' ? Having repeatedly

seen the aim of the pursuing bird baffled by the evasive twist

of the butterfly, I cannot doubt that the insect's behaviour was
prompted by the instinct to escape an habitual enemy of its

species, of the same class and with the same pi-edatory methods.

It cannot, I imagine, be seriously claimed that escape from the

upleap of insectivorous mammals, lizards, or frogs has been a

factor of sufficient importance in survival to be reckoned with

in this connection ; and, a fortiori^ the modernness of the

invention of the entomologists net puts this instrumejit of

capture out of court for consideration. The evidence, therefore,

seems to me to afford the strongest support to the conclusion

that the power to dodge in mid -air and the instinct to put it

in force have been fostered to subserve no other purpose than
the evasion of swift-winged insectivorous foes. Perhaps predatory

Pompilidee must be regarded as a possible aiixiliary influence

;

but apart from these hymenoptera, I can think of no enemies but
birds likely to have pei-secuted butterflies on the wing to the

extent presumably necessary to have guided their evasive tactics

to the pitch of proficiency they now exhibit.

Whatever be the value of this suggested explanation of the

facts, the facts themselves reniain as I have stated them :

—

(1) Caged insectivorous birds which, so far as is known, have never

been fed in captivity vipon butterflies, are at once excited by

* Twice I have seen sparrows, which are not typical!}' insectivorous, chase white
butterflies in London. Two birds acting in concert were successful on the first

occasion ; one single-handed failed on the second occasion.
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their appeai'auce, chase tliem with eager speed, catch them in

mid -air with precision, and eat them or taste them with avidity.

(2) Pursued butterflies when overtaken often avoid the birds,

not once only but twice or three times, by sudden turns up or

down to right or left.

Those who hold, ou the negative evidence above stated, that

birds are not to be reckoned as serious enemies of butterflies,

must be called upon to supply some explanation other than that

above proposed of the marked reactions between these two

classes of animals when brought into contact with one another,

and to show reason why what ta,kes place in the aviary may
not be regarded as indicative of similar occurrences in nature.

With regard to the experiments on mimicry, especially those

made with Volitcella hombylans and Bomhus liortoritm, it appears

to me that they satisfy all that the theory, as propounded by

Bates, demands. They fully confirm Prof. Lloyd Morgan's experi-

ments on birds, with the drone-fly [Eristalis) and the honey-bee

(Apis mellifiGa), as well as those with the banded and uncoloured

slips of glass holding respectively meal adulterated with quinine

and meal untampered with,* They show that several species

of birds, after learning by experimental tasting that Bombus
hortorum is unpalatable, refused to touch Volucella hombylans.

Other items of interest that may be briefly alluded to are the

experiment demonsti'ating, at least in the instance tried, the

attractive nature of the ocelli on the wings of the peacock butterfly

{Vanessa io) ; the experiments showing that Formica rufa is not

protected from mammals and birds by its acid taste ; that the

black members of the Carabidse and Ocyptis olens are inipalatable

to the ground-feeding mammals they were offered to ; that

Coccinella 7-punctata and the Telephorid beetle (? Rhagonyche

fulva)—belonging to faniilies of beetles which are common
objects of mimiciy in the tropics—are distasteful to nearly all

mammals and birds.

At the end of the part of the paper describing the experiments

made, I have added, at Dr. LongstafF's suggestion, for the informa-

tion of those unfamiliar with the habits and distribution of the

mammals, birds, and reptiles to which the insects and other

invertebrates were offered, a list of the species of the former

groups giving a few particulars on those points.

Final l}^ I have to thank Prof. Poulton for kindl}^ annotating

the paper before it went to press, and for explaining more fully

than I could do the bearing of some of the results on the

theories of mimicry and of the connection between palatability and

coloration. I am also indebted to Commander J. J. Walker, R.N.,

for kindly giving me the scientific names of the Lepidoptera.

* Animal Behaviour, pp. 164-165, 1900,
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The Experiments

MOLLUSCA.
(Slugs.)

Large Black Slug [Ai'ion ater).

Sept. 24, 1910. Two taken and eagerly eaten bytwo Meerkats,
who wiped them down with their paws and rubbed them in the

sand apparently to remove the slime. -

Oct. 26, 1909. One given to Black-winged Grackle was
eaten.

One (larger specimen) given to the same bird was abandoned
;

offered to Sulphury Tyrant, but the bird would not touch it

;

offered to Sun-Bittern, was pecked, but not eaten ; carried to a

perch by Harmonious Shrike-Thi'ush but Avas soon dropped

;

pecked and shaken about, and much hammered by Abbot's Rail,

which managed to break the skin of the slug and getting at the

inside ate a large portion, but would not eat the outside.

One taken by Dial Bird which persevered for a long time,

hammering and wiping it in the sand; he was then driven off by
Black-chinned Laughing Thrush, which held the slug in his foot

and ate little pieces of the inside after breaking the skin, but left

the bulk of it.

Dial Bird tried anotlier, but gave it up.

Common Hangnest took one, but left it after a few pecks.

Two offered to Kagu, a kind of Crane or large Rail, were
swallowed entire with veiy little delay.

One tried bj^ Black-tailed Water-hen which, however, gave it

up ; the same specimen given to Leach's Laughing Kingfisher was
ultiinately swallowed entire after being dropped many times.

Avion hortensis.

(Olive-brown Slug with orange-coloured foot.)

Oct. 26, 1909. One eaten by Yellow crowned Hangnest.
Two eaten by Dial Bird.

Two refused by Harmonious Shrike-Thrush.

One twice taken from my hand by Hai'monious Shrike-Thrush
and dropped both times ; but after taking it the third time the

bird ate it.

Limax viaxiimis.

Oct. 26, 1909. One given to Harmonious Shrike-Thrush was
tried, but abandoned after one or two pecks. It was then taken

and eaten by a Black-winged Grackle after a great deal of wiping

of the bill.

Sept. 24, 1910. Two specimens tasted by Green Lizard, and
Black-spotted Lizard, but not eaten. The Lizards apparently

disliked the slime, because they wiped their mouths on the stones

after tasting. Both eaten without delay by Glass Snake.

Proc. ZooL. See—1911,No. LVL ' 56
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Limax agresiis.

Sept. 24, 1910. One eaten after a good deal of pecking about

in the sand by WJiite-crested Jay-Thrush.

Two eaten by a, Shama.

One eaten by Kagn.
Tasted but rejected by Fantailed Flycatcher.

Tasted on two occasions by Hoopoe but rejected.

Tasted by Red-vented Bulbul but rejected.

Tasted but rejected by Yellow Hangnest,

Two taken, but not eaten, by Harmonious Shrike-Tln-ush.

Two taken, but not eaten, by Cuban Mocking Bird.

Limax arhorttm.

Sept. 24, 1910. Four eagerly eaten by Wall Lizards, which

wiped their mouths to remove the slime after swallowing them.

Milax soioerhyi.

Sept. 24, 1910. One taken and pecked and wiped about in the

sand for a long time by Indian Dial Bird, which finally left it.

Another specimen was eagerly taken by Sulphury Tyrant, which

after pecking and crunching it in his beak, and banging it from

side to side against a ledge, exactly as Laughing and other

Kingfishers do, finally swallowed it whole.

ARACHNIDA.

Opiliones (Long-legged Spiders or Harvestmen).

Phalangium sp. ?

Sept. 1910. One (immature) tasted but immediately rejected

by Pekin Robin ; the same specimen then taken and eaten by hen

Scarlet Tanager.

One (immature) put into cage with several Curassows was tasted

in tui-n by specimens of Yarrell's and the Globose, and ultimately

eaten by one of the Globose Curassows, when crushed beyond all

recognition.

I was led to suppose these Arachnida would prove on experiment

to be unpalatable owing to their possessing a pair of glands, one

on each side of the dorsal area of the carapace, which are known
to secrete an odorous fluid. As elsewhere recorded *, I have seen

a Mason Wasp, hunting Spiders, run down a specimen of Phal-

angium, but turn aside and let it go unhurt the moment he

touched it with his antennse. More experiments with birds and

lizards are required fully to substantiate my belief ; but the refusal

of the Pekin Robin to eat the Phalangium is very significant, and

it is quite evident that the Arachnid was not to the liking of the

Curassows.
* Journ. Li»n. Soc, Zool. xxx. p. 268, 1909,
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INSECTA.

Older LEPIDOPTERA.

Butterflies.

Group Pi ERIN ^.

The Small White {Pieris rapce).

July 31, 1909. One male (dead) given to Capuchin {Cehus sp. a)

was taken at once, and eaten without being removed from the

mouth for inspection. This specimen, given with E^i,chloe carda-

mmes (see p. 820), was used as a check upon the behaviour of the
monkey towards Euchel'ia jacohcece and Melitcea artemis (pp. 825
and 832).

Sept. 6, 1910. One offered to a Red-handed Marmoset was
inspected, but not touched ; but was eagerly taken and eaten by
another animal of the same species. This Marmoset then ate a
specimen of Perarge megcera, his behaviour suggesting that the
two butterflies were equally palatable to him.

May 26, 1909, One chased at once b}'^ Shrike-Thrush and Dial
Bird, but evaded them and escaped through the partition into

next cage, where it was promptly caught on the wing by a
Fantailed Flycatcher and eaten.

One caught at once on wing by Great Tit and eaten.

Aug. 21 to 27, 1910. One gTeedily eaten by cock Silver

Pheasant.

One let loose in aviary skilfully dodged the swoop both of a
Shama and a Wood-Swallow, and escaped.

One given to Dial Bird, which took it from my hands and
damaged it by the peck so that it was unable to fly away. Again
and again he pecked the buttei'fly as it fluttered about on the
ground, but would not hold it. Ultimately it escaped under the
partition into the next aviary, where it was povinced upon by a
Weaver, which held it in his foot and ate it, leaving the wings.

Sept. 6, 1910. One taken by Masked Wood-Swallow and eaten

after much delay and pecking. The bird evident!}' was not very
keen on the insect ; but he would not allow any other bird to

take it fi-om him. He did not once shake his head or wipe his

beak as if there was any distasteful flavour.

One female taken and eaten by Ludwig's Bustard.

Sept. 7, 1910. One male and one female taken and eaten
eagerly and with equal avidity by Green Lizard.

Larva of the Small White {P. rapce), fed on cabbage.

Sept, 21, 1910. One tasted but i^ejected by Yarrell's Curassow
and Globose Curassow.

The Green-veined White {Pieris napi).

July 31, 1 909. One offered to White-tailed Mongoose, to three
56*
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Meerkats and to two Banded Mongooses. All rejected it after

smelling it except the second Banded Mongoose, which took

it with his paw, rubbed it in the sawdust, but would not

eat it,

IST.B.-—The forceps with which this butterfly was oftered had

been previousl)^ iised for Ocypus olevs, Carabus violaceii,s, Ptero-

stichus niger and P. madidus, and some Timarchce as well as

Coccinella, and probably the scent of these beetles was adhering to

the steel.

May 26, 1909. One taken and eaten by Dial Bird, by Har-
monious Shrike-Thrush, and by Blue Rock-Thrush.

July 26, 1909. One male given to Silver Pheasant, was taken

from my fingers and swalloAved instantl}^ without being first

deposited on the ground.

One female given to same bird was treated in exactly the same
way.

These two I used as checks upon two specimens of Melanargia

galathea, both of which tlie Pheasant treated very diflferently,

spitting them out upon the ground after taking them from my
fingers, and pecking them about a great deal before swallowing

them (p. 827).

Aug. 21, 1910. One male greedily eaten by Silver Pheasant.

This bird ate at the same time a specimen of Epinephele jrtrtina,

showing an equal liking foi- both.

One male taken eagerly by Pekin Robin, which, after much
pecking and tasting, left the b\itterfly uneaten.

July 31, 1909. One male eaten at once by Brazilian Hangnest.

Sept. 20, 1910. One left untouched by Fantailed Flycatcher.

Taken and tasted but left uneaten by Dial Biid. Taken by
Yellow-crowned Hangnest, which held the butterfly in his foot

against the perch, pecked off' its wings and finally picked it to

pieces, and ate at all events most of it.

Note.—The Hangnests which ate these butterflies are much less

typically insectivorous in diet than the Flycatcher, the Pekin

Robin, and the Dial Bird, which i^efused them.

The Large White (Pieris brassicce).

Oct. 26, 1909. One taken from my hand and greedily eaten

by Lion Marmoset.
May 26, 1909. One taken at once by Sylvian Bulbul and eaten

;

also by Harmonious Shrike-Thrush.

Oct. 26, 1909. One taken from my hand and greedil}^ eaten

by cock Silver Pheasant and by Honduras Turkey.

One taken by Shama and finally eaten, but not with any ap-

proach to the readiness with which he had just previously eaten

a Tortoise-shell and the £J. jttrtina. At one time I thought he

was going to give it up ; but finally he swallowed it.

One liberated in aviary was chased up and down by thi'ee

Wood-Swallows which, however, owing to hesitancy at the moment
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of coming to clotse quarters, did not catcli it. It escaped into

anotlier compartment, and was pi'omptly seized by the Harmonious
Shrike-Thrush, which ate it after a deal of pulling about and

tasting.

Aug. 21, 1910. Two males greedily eaten by cock Silver

Pheasant.

One male caught by Pekin Robin and eaten after some time,

the delay being caused not apparently by distastefulness, but by

the difficulty of getting rid of the wings which were left uneaten.

This bird held the insect to the perch with his foot when
pecking.

One male eagerly taken by Pearl-spotted Owl, Avhich held it up

in one foot while pecking it. He pecked away for some time at

the thorax and wings without making much headway. He then

shifted it and pecked off' the end of the abdomen. But as soon as

he got the flavour of the exjDOsed tissues he shook his head and

repeated the shake with every taste, showing unmistakable signs

of disliking the flavour. Finally he hopped to another perch, put

the butterfly down, and after looking at it for a little time, flew

away. I thought he had given it up ; but upon returning to the

cage ten minutes later the butterfly had disappeared.

One put into an aviary of Tanagers was chased by sevei'al birds

which, however, hesitated at the critical moment to catch it, as if

a little doubtful as to its nature. At last a male Scarlet Tanager
took it in his beak, but not having the instinct to use his foot to

hold it or to put it into a cranny, went on masticating it for at

least five minutes without showing any signs of dislike. He
apparently refrained from swallowing it on account of the wings.

Ultimately he was robbed by a female of the same species, which,

after getting I'id of the wings, continued pecking and tasting and
shaking her head in the intervals, quite obviously not enjoying the

flavour. She managed the insect bettei' than the male, jamming
it first into a split orange, and then between the leaves of a palm
to peck it the better. Ultimately she ate what was left of the

body.

One male offered to a hen King Bird of Paradise. She looked

at it and as soon as she saw the legs move took it, but dropped it

at once to the bottom of the cage. After careful and long in-

spection, she pecked it once or twice, but showed no eagerness to

eat it. I then gave the same insect to a Larger Hill Mynah,
which soon swallowed it, wings and all.

One male taken and eaten at once by Ludwig's Bustard.

One male offered to Fantailed Flycatcher, but he would not

touch it. Taken and tasted by Dial Bird, but left uneaten. Also

taken and tasted by Black-winged Grackle, and left and sub-

sequently refused twice. Quickly eaten up by Harmonious Shrike-

Thrush.

Sept. 18 to 20, 1910. One caught on wing by Fantailed Fly-

catcher, which had just eaten a ' Blue.' He carried it to a

window-sill, but after one or two pecks left it. Once or twice the
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bird, aftei" waiting a short while, tried it again, but finally left it

alone.

It was then taken by a Dial Bird, which, after pecking it about
for a short time, was robbed by the Sulphury Tyrant. The latter,

after tasting it, left it alone. I then gave the remainder of the

insect, consisting only of the thorax and wings, to a Yellow-
crowned Hangnest, which took it to a pei'ch, and holding it in one
foot gradually pecked away the wings and dropped theiri, and
then pecked the thorax to pieces, eating little bits of it and
dropping others.

Pupa of the Large White (Pieris brassicce).

Oct. 26, 1909. One offered to the Dial Bird which had fifteen

minutes previously eaten the larva, but he would not touch it.

Offered to Yellow-crowned Hangnest which had tasted and
dropped the larva. He looked at it but would not touch it.

Given to Harmonious Shrike-Thrush, which behaved just as

the Dial Bii'd had behaved with the larva,, pecking it and dropping

it repeatedly to shake his head. He was then robbed of it by a

Common Mocking Bird, which, however, dropped it in the grass

from the perch, and made no attempt to recovei' it.

One oftered to a Black-winged Grackle, a Javan Pied Mynah, a

Fantailed Flycatcher, and a Sulphury Tyrant, all of which tasted it

once, but not a second time. A Common Mocking Bird persevered

a little longer, but finally dropped it and made no effort to pick

it up again. Given to Harmonious Shrike-Thrush, was eaten

without much hesitation.

Larva of the Large White (Pieris brassicce).

Food not recorded.

Oct. 26, 1909. One taken by Yellow-crowned Hangnest, but

soon dropped. Pounced upon by Dial Bird, which after many
trials, pecking it and shaking his head after every taste, at last

swallowed it ; but he was evidently veiy uneasy for some twenty
minutes afterwards, pei'iodically shaking his head and opening his

mouth and straining as if tx-ying to vomit something nauseous.

Larvae of the same fed on Tro2xeolum (so-called Nasturtium).

Sept. 13, 1910. Three eaten readily by Silver Pheasant and
Reeves's Pheasant.
A small one given to Pekin Robin, which obviously did not

like the flavour. He pecked it abovit in the sand for a long time,

vigorously shaking his head after each taste. Ultimately, how-
ever, he ate it. I then gave him as a test the larva of a Noctua
(see p. 835), which he also took and very soon swallowed entire

without once shaking his head or evincing any sign of dislike.

He then took a second and lai-ger hrassicce-larwa., treating it just

as he did the first, but tackled it with still greater reluctance,
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allowing himself to be robbed of half of it by another bird of the

same species. The two finally finished it between them.
One given to a Shama, which after pecking and tasting it for

a long time, with much headshaking, left it. It was then tasted

by a Wood-8wallow, which left it after one peck. The Shama
then tried it again, but left it. Then a Red-vented Bulbul took

it, but soon di-opped it. The Shama then tried it again and
ended by eating it. This Shama was the same bird that ate the

CoGcinella 7-punctata (p. 846).

One given to Kagu, which after sevei"al attempts left it ; and
immediately afterwards greedily ate the larva of a Noctiia (p. 835).

This same Kagu ate Twiarcha teneh'icosa.

One taken by Green Hangnest, which at the time was greedily

eating mealworms. The bird finally ate it, but evidently did not

much like it, putting it down several times, and wiping it in the

sand.

One given to Pearl-spotted Owl, which dropped it at once.

One given to Butcher Crow, which dropped it directly ; but

afterwards picked it up and swallowed it whole. Immediately
afterwards, however, he vomited it up and left it on the bottom
of the cage.

One smelt, but not touched by Common Marmoset, and by
Capuchin.

One eagerly eaten by Meerkat.

Sept. 21, 1910. Larvje of the same, fed on cabbage (Brassicce).

Taken and eaten by :

—

Elliot's Pheasant, Reeves's Pheasant, and Silver Pheasant.
Vulturine Guinea Fowl. Crested Guinea Fowl. Ludwig's
Bustard. Vigors's Bustard. S. American Thicknee.

Oariama. Crested Curassow. Nigerian Ground - Horn-
bill.

Also by Meerkats and Banded Mongoose.
Tasted but rejected by :—Shama, Red-vented Bulbul, Green

Hangnest, Black Hornbill, Elate Hornbill, Trumpeter, Yarrell's

Curassow, Globose Curassow, Crested Curassow, and Red-
tailed Guan.

Notes.—The nature of the food of the larvse did not appear to

aflfect their taste. The Green Hangnest, it is true, refused larvee

fed on cabbage, having a week earlier eaten one fed on TrojKeolum,

but the bii'd was not eager for the latter, and I do not think this

refusal of the former can be taken as strong evidence that he
found them more unpalatable than the others. It is interesting

that the Pheasants and Guinea Fowl, that is to say, Asiatic and
African Gallinaceous birds, ate the larvfe eagerly, while the

S. American Curassows and Guans, with the exception of one
Crested Curassow, refused them after many trials, and much head-

shaking. One Curassow eagerly ate the larva of the Noctua

(p. 835) after refusing that of P. brassicce.
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The Orange-tip (Eiochloe cardamines).

July 31, 1909. One male given to Cehus {i>\). a) was seized at

once and stuffed into his mouth. He took it out, looked at it,

smelt it, then ate it without hesitation.

This was a. check experim&nt upon the behaviour of the monkey
towards Euchelia jacobcece and Melitcaa artemis. He showed much
greater alacrity in eating the canlcmunes than either of the others.

A Pieris riqxe given at the same time he ate without i-emoving
it from his mouth.
May 26, 1909. One male taken by the Harmonious Shrike-

Thrush after a few moments' inspection and eaten entire, wings
and all, with much less delay in the way of pecking and scraping
on the soil than the same bird displayed when dealing with
M. artemis and A. eaphrosyne. Tested by this bird, E. cardamines
appeared to be more palatable ; but it is possible, though I do not
think probable, that he ate it with less delay because he had just

previously been robbed of the specimen of Argijnnis eiqihrosyne
by not swallowing it at once.

Group N Y M P H A L I N .E.

The Small Tortoise-shell {Vanessa urticce).

Oct. 26, 1909. One taken and eaten by Shama which had just

pi'eviously eaten Epitiephele jia'tina.

Hoopoe, Black-winged Grackle, and Harmonious Shrike-Thrush
very eager to take one, Ijut it was secured by the Grackle,

which, however, was robbed by the Shi'ike-Thrush, the latter

eating the butterfly in about half a minute without any signs of

dislike such as shaking his head or wiping his beak.

Sept. 7, 1910. One taken and greedily swallowed, wings and
all, by Dial Bird.

Sept, 18, 1910. O-iie caught on wiug by Fantailed Flycatcher,

who carried it to a perch, but after a few tastes and pecks
dropped it to the ground. Whether this was done intentionally

or accidentally I cannot say, but the bird made no attempt to

follow up the insect. I then gave it to a Dial Bird, which, after

pecking it for a short time, was driven off by a Sulphury Tyrant.
This bird, however, did not touch the butterfly. I then offered

it to a Bulbul and a Yellow-crowned Hangnest ; but neither

touched it. I then offered it again to the Dial Bird, who finished

it, but with no show of appetite. I am unable to say whether
the indifference shown by the birds to this butterfly was due to

its being distasteful or to the experiment being made at 5 p.m.,

when the birds had been feeding off and on through the day.

Pupa of Vanessa urticce.

June 24, 1909. One placed on a branch near a Shama was
taken after a good deal of preliminary inspection but Avas soon
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flicked away and fell to the ground. The bird made no attempt

to recover it. I then again put it on the branch by his side, and

on this occasion he pecked at the little stem to which the pupa

was attached. A hen Black Tanager was the next to try it. She

broke the shell and getting the taste flew away with the pupa and,

I think, ate it. At all events she flew up to the top of some

brickwoi-k where I could not see her clearly, and presently came

down again without the pupa ; and on going up a ladder to look

for the pupa, I could find no trace of it.

One offered to Syrian Bulbul was taken after some scrutiny.

The bird flew away with it and pecked it, but seemed greatly

bothered and puzzled by the tightness with which it adhered to

the twig. He was unable to detach it from the twig, and finally

left it. I then ofiered it to a Fantailed Flycatcher ;
but

could not induce this bird to touch it, although he scrutinised

it carefully and was hovering round me the while, apparently

remembering that on previous occasions I had given him butter-

flies. I then gave it to the Harmonious Shrike-Thrush, which

took it, pecked away at it until he broke off the tail-end and ate

it. He then pecked off another piece and ate it, showing no sign

of dislike. He then left the larger piece; but soon returned,

broke it up, and finally ate it piecemeal.

From watching the behaviour of these birds, I should say that

these pupse are unpalatable only to the extent afforded by the hard-

ness and toughness of the chitinous integument. The birds that

tasted them after breaking the exoskeleton, showed no signs of

disliking the flavour.v Those that took them—and the Flycatcher

could not be induced even to attempt it—did so after scrutinising

them in a way that suggested doubt as to their belonging to the

category of eatable things. They did not appear to me to know
what they were ; and none of the many insectivorous birds in the

aviai-y showed the least sign of eagerness when I first put the

pupa on a perch, waiting to see which Avould be the first to come

down. It was only when I placed it about a couple of inches

from the Shama, a tame and fearless bird, that he took it. The

Tanager came, and after her the Bulbul, when they had seen the

Shama's attempt, or at all events after the Shama had first tackled

it. These birds are accustomed to visitors and keepers bringing

food into the aviary ; and I think it probable that the Shama
was induced to peck at the pupa merely because it was definitely

ofiered to him.

I suspect that this pupa is protected in the first place by its

likeness to things inanimate, and in the second place by the

toughness of its integument which does not readily yield to a

peck, and is quite in keeping with the general impression of life-

lessness suggested by the colour, shape, and immobility of the

whole pupa. I may add that I did not see the pupse move when
pecked by birds, although they did so when handled by myself.



822 MR. R. I. tOCOCK ON THE

Young larvaj of Vanessa uriicce.

June 24, 1909. One eaten without hesitation by Brazilian

Hangnest, and by Common Mocking Bird ; two by Shama ; two

by Orange-headed Ground-Thrush, and one by Harmonious
Shrike-Thrush.

Two taken and tasted but whisked away by Larger Hill Mynah.
One taken and tasted but dropped by North American Oat-bird,

which refused to touch a second.

One pecked and tasted many times, but finally rejected, by

Fantailed Flycatcher,

The Peacock (Vanessa io).

May 26, 1909. One fluttered to ground and rested with wings

closed. A Fantailed Flycatcher flew down to inspect and was

preparing to peck, when the butterfly opened its wings and moved
them slowly up and down. The transformation seemed to dis-

concert the bird, which made no attempt to peck, but danced

round the insect at a distance of about three inches. A Shama
and, another Flycatcher, which joined the first, behaved in the same

way. A Syrian Bulbul then flew down and drove the three away.

After inspecting the butterfly for about half a minute, he pecked

the ocellus of the antei-ior wing of the left side ; the second peck

struck the ocellus of the anterior wing of the right side ; the third

the ocellus of the posterior wing of the left side, tearing a piece

out. He was then driven away by a Sun- Bittern, which looked

at the butterfly for some two minutes, but made no attempt to

peck it, although it excited his interest. I then removed the

Bittern ; and the Bulbul returned at once, seized the butterfly by

the head and thorax, flew away with it, and devoured it.

One fell to floor of aviary with Avings closed, and was at once

seized by Syrian Bulbul, before its wings opened, and was carried

away and eaten. A second Bulbul of this species pursued the

first ; but I do not know which of these two birds was the one

that ate the io first introduced.

The two features of interest in the tii'st experiment with this

species were, first, the manifest disconcertedness of the thi-ee birds

by the sudden display of colour and the slowly waving wings of

io (my wife, who was with me, said at once, "' They are afraid

of its eyes ") ; and secondly, the consecutive pecking of thi'ee of

the ocelli by the Bulbul. It can hardly have been by accident

that the ocelli were accurately struck three times running.

Aug. 21, 1910. A specimen let loose in aviary was chased by

a number of Tanagers and other small birds and was caught by a

Scarlet Tanager. The latter, however, was robbed by a Pekin

Robin, which ate the insect without showing any signs of dislike,

the delay of five minutes in finishing it oft" being caused by the

difficulty of managing the wings which the bird ultimately broke

oft* and left uneaten.
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The Red Admiral [Pyrameis atalanta).

Aug. 21, 1910. One taken and eaten greedily by Lion

Marmoset.
One pursued b}' 8hama, which grabbed it by the hind wing and

thereby lost the butterfly, which flew away and escaped through

the wires of the aviary.

The Painted Lady {Pyrameis cardid).

Aug. 27, 1910. One given to Pearl-spotted Owl was taken at

once and swallowed entire after a little preliminary pecking.

This was a test experiment to ascertain the meaning of the

bird's behaviour towards Pier is hrassicce. (see p. 817).

Araschnia levana. Late summer form prorsa.

July 8, 1911. One given to Harmonious Shrike-Thrush, an

Australian bird, was taken at once, but after being pecked and

tasted for some little time, was rejected. The remains were then

greedily eaten by a Wood-Thrush, from North America. A fresh

specimen given to this same Wood-Thrush was just as readily

swallowed ; but the Shrike-Thrush upon taking another, treated

it as befoi-e, wiped it in the sand, shook his head, and allowed

himself to be robbed by a Black-chinned Laughing Thrush, which

ate it and another without hesitation.

One taken and eaten, Ijut very slowly and with much pecking

about, by a Hoopoe, which, after swallowing the last particle,

appeared to tiy to vomit it back but without success.

A Blue Rock-Thrush and a Common Rock-TliiTish , both

European birds, each ate one greedily.

One pecked and tasted for some little time Vjy Orange-headed

Ground-Thrush, which obviously did not care for the flavour, and

allowed himself to be robbed by the Blue Rock-Thrush mentioned

above.

One liberated in aviary dodged the pursuit of a Shama and a

Sibia with great skill, and escaped.

One given to Shama was pecked and tasted for some time, but

the bii-d allowed himself to be robbed by a Wood-Swallow, which,

after much pecking, swallowed the butterfly.

This peifoi-mance was repeated exactly when one was given to

the Sibia, the same Wood-Swallow taking it from him ;
but I

think the Sibia would have eaten it ultimately.

One given to Grey-headed Friar Bii-d, from Australia, was

taken and tasted for a long time and then dropped, given again

to the same bird, was again tasted and dropped. The remains

w^ere then eaten without much delay by a Larger Hill Mynah.

One given to a Dial Bird was taken and after much tasting

was resolutely rejected. The remains were then given to a
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Sun-BitteiTi, which persevered for some time but finally rejected

them.
The only birds which ate the butterflies quite readily were

the two species of Rock-Thrushes, the Wood-Thrush, and the

Black-chinned Laughing Thrush. To the others they were

obviously more or less distasteful, the most significant rejection

being by the Shrike-Thrush, which on previous occasions has

eaten almost every insect ofiered to him.

N.B.—These experiments were made between 4 and 5 p.m.,

when the birds had been feeding throughout the day.

July 9, 1911. One eaten readily by Black-headed Lemur,

one by Meerkat, two by Common Indian Mongoose.
Three eaten readily by two Wall Lizards.

Two eaten readily by Silver Pheasant, and one fairly readily

by Mantchurian Crossoptilon (Pheasant).

One given to White-eared Scops Owl was taken at once but

di'opped as soon as tasted.

Experiment i-epeated with same lesult.

Experiment repeated with same result with another specimen

of the same species of Owl.

One given to Pekin Robin was taken at once, but put down
upon the ground. For fully five minutes the bird continued to

peck it and shake his head. He would neither eat it himself

nor allow the other birds to take it from him. Ultimately he

pecked it to pieces ; but I cannot say whether he ate particles or

wasted them on the ground. One thing was quite clear. He did

not find the flavour to his liking.

Dark Green Fritillary [Argynnis aglaia).

Jvily 21, 1909. One let loose in aviary was chased by Black-

headed Sibia and Fantailed Flycatcher, but eluded both and
escaped into a crevice. This is the first butterfly I have seen

dodge the Flycatcher, which is extraordinarily adept at taking

insects on the wing. I then gave it to the Spectacled Thrush, and
he ate it after he had succeeded in shaking off its wings. The
bii-d was keen not to lose it, and drove away the Flycatcher

whenever he ventured near.

Silver-WASHED Fritillary [Argynnis {Dryas) paphia).

July 26, 1909. One caught on wing and eaten with avidity

by Fantailed Flycatcher.

Also used as check upon Melanargia galathea which the

Flycatcher had rejected (see p. 827).

July 31, 1909. One eaten readily by Brazilian Hangnest.

Pearl-bordered Fritillary [Argynnis [Brenthis) eitphrosyne).

May 26 to 31, 1909. One eaten by Silver Pheasant. For
details see under Ilelitcea artemis (see p. 826).
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Two specimens given respectively to Brazilian Hangnest, and to
Saturnine Mocking Bird, were eaten mnch more readily than
were specimens of i/. artemis oftered to the same birds (see under
Melitcea arteviis).

One female taken by Harmonious Shrike-Thrush, but not eaten
readily. While this laird was pecking the butterfly and wiping it

on the gravel, he was robbed of it by a Red-vented Bulbul ; the
latter was in turn robbed of half of it by a North American
Mocking Bird. The two finished it between them.

Small pearl-bordered Fritillary {Argynnis {Brenthis) selene).

May 31, 1909. One taken and eaten by Capuchin, but without
relish.

One taken and eaten by Capuchin {Cehus sp. c). with obvious
avidity.

Greasy Fritillary [Melitcea aurinia or artemis).

May 26 to 31, 1909. One male given to same specimen of
Cehus that took the Euchelia jacohcece live minutes previovisly.

He behaved in exactly the same way towards it. StufFed it into
his mouth, but the moment he got the flavour or the feel, took it

out in his hands, pulled it to pieces, cautiously tasted it, and then
ate it, but Avith no great show of satisfaction.

One taken and eaten by Capuchin {Cebus sp. h), but with great
hesitation and no particular signs of relish. This monkey also
ate one Coinonympha pamphilus, one Argynnis selene, and one
Thanaos tages

; but treated them all in the same way, evidently
not caring much for any of them. In this particular he showed a
marked contrast to the two other examples of Cebus, sp. a and c,

used for these experiments.

One male ofi'ered to Meerkat, taken and eaten at once. Eager
for more.

One male offered to Capuchin, taken and eaten at once. Eager
for more.

One male offered to White-handed Lemur, which after carefully
smelling it, refused it.

Same one offered to Crowned Lemur and White-fronted Lemur,
was smelt and refused in the same way.

Offered to Black Lemur, was smelt, then carefully taken into
the mouth, but was then pulled out with the hand; then again
tasted, but rejected as if distasteful, the tongue being rapidly
protruded aiid di'awn back through the front teeth as if to scrape
off something unpleasant, perhaps scales.

One offered to Diana Monkey, was taken and eaten piecemeal,
apparently with relish.

The mammals above mentioned had not been fed, and were
without exception hungry.



826 MR. R. I. POCOCK ON THE

One taken by Brazilian Hangnest, which pecked at it, ate a few

pieces as if testing its fiavoiu', then let it fall from the perch to the

ground, and left it there.

One taken by Saturnine Mocking Bird, which shook it about,

pecked it, ate a fragment or two, then left it.

One taken by Brazilian Hangnest, which pecked it several

times, and finally ate it. The Mocking Bird then returned, and

after many trials finished off the remains of the first specimen

that had loeen left by the Hangnest and of the second that had

been left by himself. It was quite evident that neither of these

birds found much satisfaction in eating these butterflies.

One female liberated in aviary, caught on wing by Garrulous

Honey-eater, and eaten without delay.

One female taken by Blue Rock-Thrush, but left on the ground

after being pecked. Suspecting that his leaving it was due to my
propinquity, I moved away and told the keeper to throw it to him,

He then caught it on the wing, and ate it. He then came close

to me on a perch and eagerly took another specimen (male) from

my hand, then a third (female), and ate both greedily.

Two given to Silver Pheasant were taken and eaten, but with a

great deal of pecking and tasting. Comparing this bird's behaviour

towards them with his manner of eating Fieris napi and ra^:>cp, I

am quite sure he found them to a certain extent luipalatable. I

thought at first that he mei'ely disliked the wings. To test this

I gave him immediately afterwards a specimen of napi. He took

it fiom my hand and put it on the ground ; then tasted it, and

without more ado swallowed it. I then gave him a specimen of

rapcu. He took it from me, and without putting it on the ground

ate it up. I then gave him a specimen of Perarge megcera, which

flew into a bush. He went after it, found it, caught it with the

dexterity of a ' practised hand,' but treated it exactly as he

treated the artemis, pecking and whisking it about, ultimately

after much delay eating it piecemeal, but with what might be

described as a very dubious air. He behaved in a precisely

similar manner towards an example of Argynnis eujyhrosyne.

I am convinced that no one who had seen this Pheasant eat

these five butterflies, could have doubted for a single moment that

he found the ' Whites' pleasant to taste, and the ' Fritillaries ' not

altogether to his liking.

One male offered to Larger Hill Mynah was taken and eaten,

but with no great relish, being frequently dropped and picked up
again, and scraped in the sand.

One male offered to Levaillant's Barbet, which took it and be-

haved towards it in exactly the same way as the Mynah. The
birds appeared to dislike the wings, and to want to get rid of

them.
One male offered to Fantailed Flycatcher, which after a little

inspection pecked it and took it, but was robbed by a Syrian

Bulbul, which ate it.

Two males taken and eaten by Shama.
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One male taken and eaten by Cape Robin-Chat.
One male taken and eaten by Indian Orange-headed Giound-

Thrush. after being pecked and rejected by Hoopoe.

One male taken and eaten by Harmonious Shi'ike-Tlirush.

One female taken and eaten after a great deal of peeking and
delay by Indian Black-headed Sibia, which was chased for it by a

Syrian Bulbul.

One female taken and eaten, after a few moments' inspection

and biting at the wings before the position of the body was found,

by a Sand Lizard. A Duges's Lizard came up while the butterfly

was being chewed, and after tasting it once or twice, attacked the

Sand Lizard to make him relinquish his hold.

One male taken by the same Sand Lizard after he haii finished

the first specimen. I then made him drop it ; and ofiered it to a

Wall Lizard, which took it without delay and swallowed it.

Group S A T Y E I X .E.

The j\[arbled White {Melanargia galathea).

July 24, 1909. As a check I first of all ofiered a specimen of

P. napi to the cock Silver Pheasant. He took it from my fingers,

and without hesitation swallowed it and turned eagerly for more.
I then gave him a galathea, which he just as eagerly took, but
promptly lowei^ed his head to the ground and spat it out. He
persevered with it, however, and after a little pecking and shaking,

ate it. I then tried him with another napi. He took it and
swallowed it at once, not hesitating for a single moment, exactly

as he had done with the first one. Then I gave him another
galathea, which he took but immediately put out of his beak upon
the ground ; but after some pecking and tasting he swallowed it.

I consider this bird to have rathei' a refined taste for insects ;

and I can now tell tolerably ac<;urately by his behaviour whether
he likes one or not. And I am quite sure that he found napi
very palatable and galathea not so.

I then let a galathea loose in the aviary, and it was promptly
caught on the wing by a Fantailed Flycatcher, which flew with
it to the ground, and after pecking, pulling and shaking it about
for a minute or so, gave it up and took no further notice of

it. As a check I then tried him with Aphantopus hyperanthus,
which he caught in the same way, and very quickly demolished.

I then gave him another galathea, which he caught and pecked
and shook for some little time ; but he would not eat it. As a
further check I gave him Argynnis pajjhia, which he caught and
disposed of as quickly as he had disposed of the hyperanthus.

I noticed that some of these galathea had darker spots below
than the others. Thinking that perhaps this might be a sexual
difierence, I gave one of each kind to the Pheasant and to the
Flycatcher ; but the birds behaved in exactly the same way
towards them.

One caught and eaten by Dial Bii"d : also by Orange-headed
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Grovxnd-Thrush, and by White-cheeked Bulbul. The latter was

robbed by the Harmonious Sln-ike-Thrush ; but recovered the

butterfly and ate it.

One given to Sulphury Tyrant, who pecked it and shook it for

a long time, then allowed the Shama to take it from him.

The Shama ate it. This was a gcdathea with lighter spots

below.

One given to the same Shama was also eaten. This was a dai'ker

spotted specimen.

The specimen above alluded to that was rejected by the

Flycatcher, was eaten by a North American Cat-bird (Thrush).

One ofiered to Australian Bustard, was taken from my hand

and swallowed at once.

One given to Meerkat, was taken and eaten without hesitation.

One given to Capuchin, wdiich by his rejection of the Telephorid

oeetle (p. 840) had shown himself to be more particular in taste

than some others of his species, was eaten, but by no means

greedily.

With the exception of the Australian Bustard none of the

birds that ate the gcdathea did so with great alacrity. Swallowing

them was in all cases preceded by a varying amount of flicking

and shaking and pecking. When I began my experiments I

thought this behaviour was due to a wish to get rid of the wings ;

but I am now doubtful about this, and believe that in many cases

at all events it indicates dislike of the taste. When a butterfly is

really to the liking of a bird, he disposes of the insect as fast as he

can, without paying much attention to the wings. This struck

me to-day particularly in the case of the Silver Pheasant when

eating the napi, and of the Flycatcher when eating the Uyper-

anthus and the papliia. The paphia especially was a large-winged

butterfly for so small a bird ; and yet he swallowed it, wings and

all, in a few seconds.

The Meadow Brown {Epinephele jurtina x janira).

Jul}^ 21, 1909. One female eaten at once by Lion Marmoset,

which had previously refused to taste the malacoderm beetle

(Rhagonyche) and the Saw-fly {AUantus arenatits).

One female taken from my hand by Spectacled Thrush, but

made his escape. Caught on wing by Fantailed Flycatcher and

eaten at once.

One female eaten at once by Common Pheasant.

July 31, 1909. One male caught on wing by Black-headed

Sibia and eaten at once ; another (female) caught on wing and

eaten without delay by Fantailed Flycatcher.

Aug. 21, 1910. One male greedily eaten by Silver Pheasant.

This bird at the same time ate with equal avidity a male specimen

of Pieris napi. Her behaviour indicated no diffei-ence of taste

between the two butterflies.

Oct. 26, 1909. One female taken and eaten fairly readily by

Shama.
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The Large Heath or Gatekeeper {Epinephele tithonus).

July 31, 1909. One eaten at once by Brazilian Hangnest.
Aug. 25, 1910. One caught and quickl}'^ swallowed entii'e by

Pekin Robin.
One male taken and swallowed entire with scarcely any delay

by Pearl spotted Owl.
Sept. 20, 1910. One caught on wing and eaten without delay

by Fantailed Flycatcher. This bird would not touch two White
Butterflies [P. hrassicce and napi), offered one just before and one
just after it took titJionus.

The Ringlet (Aphantopns hyjjeranthus).

July 26, 1909. One caught on wing and eaten with ail speed

by Fantailed Flycatclier.

I used this specimen as a check upon gcdathea, which the bird

had just refused to eat after catching it and pecking it about for

some time.

One gobbled up at once by Silver Pheasant.

The Small Heath {C(enonym2)}ia paonphilus).

May 26, 1909. Two taken and eaten at once by Fantailed
Flycatcher.

One taken by Fantailed Flycatcher which was at once chased
by Syrian Bulbul.

One seized by Orange-headed Thrush, which after carrying it

about gave it through the bars of the partition to another bird of

the same species. This was deprived of it by a Bower Bird, which
carried it about, perhaps as a possible ornament, since he made
no attempt to eat it.

The Wall Butterfly {Perarge megcera).

May 31, 1909. One taken and eaten by Capuchin (Oebuss}). h),

but without apparent liking (see under Melitcea artemis).

One taken and eaten with avidity by Capuchin [Oebus sp. c).

Aug, 25, 1910. Eagerly taken and eaten b}^ Red-handed
Marmoset.
May 31, 1909. One eaten by Silver Pheasant (see also under

Melitcea artemis).

Aug. 25, 1910. Two (male and female) caught and greedily

eaten, wings and all, by Pekin Robin.

Sept. 5 to 7, 1910. One female taken at once by Ludwig's
Bustard, which, however, let it escape. It Avas caught on the
wing and quickly eaten by a Larger Hill Mynah. Two more
specimens (female) eaten by Black-winged Grackle and by
Dial Bird.

Phoc. Zool. Soc—1911, No. LVTI. 57
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The Grayling [Satyrus semele).

July 31, 1909. One caught on wing by Fantailed Flycatcher

and eaten with all speed.

Group Lyc^nid^.

Common Blue {Lyccena icarus).

Oct. 26, 1909. One given to Shama, but it avoided him and flew

through into the next compartment, where it was captured smartly

by a White-browed Wood-Swallow, and eaten as soon as the bird

could get peace from the pursuit of two other Wood-Swallows in

the same compartment.

N,B.—These Wood-Sw^allows were desperately keen to get

the butterflies with which they saw me feeding the Shama in the

next compartment.

One male let loose in aviary containing Fantailed Flycatcher,

which I should describe as an expert butterfly-catcher. But the

Blue dodged him again and again, and got through into the next

compartment. Here again it avoided the swoop of one or two
birds whose identity I did not detect in my intentness in keeping

my eye on the butterfly. The latter then passed through to a

third compartment and settled on some yellow painted boarding,

which it did not match, and on which it was caught by a Brazilian

Hangnest, and quickly eaten.

One male caught deftly hj Masked Wood-Swallow, which after

prolonged pecking and tasting, swallowed the body, having got

rid of the wings. This bird used its foot to hold the insect down.

One male caught by Pekin Robin and ultimately swallowed

entire; but the birtl put the insect down many times before

swallowing it.

The behaviour of these two birds suggested that this ' Blue

'

was not very palatable. Its size ofl:ered no obstacle to its being

swallowed at once ; but both birds delayed over the meal.

Two (male and female) given in succession to Pearl-spotted Owl
were taken and swallowed entire without delay.

Two (male and female) let loose in aviary were captured and

quickly swallowed entire by Pekin Robin.

The Brown Argus [Lyccena astrarche).

Sept. 18, 1910. One let loose in aviary was taken by a Cayenne
Tanager, which was quickly robbed by a Pekin Robin. The latter

ultimately swallowed it entire, after putting it down several times

before finishing it off.

One caught on .wing and eaten at once by Fantailed Flycatcher.

One caught and eaten at once by Dial Bird.

The Small Copper {Chrysophanus phloeas).

Aug. 25, 1910. One caught and swallowed quickly, wings and
all, by Pekin Robin.
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Group Nemeobiin^.

The Duke of Burgundy (A'^'enieobms lucina).

June 15, 1909. One given to Brazilian Hangnest was taken
and swallowed without any hesitation.

One given to Saturnine Mocking Bird was taken at once, but
not eaten eagerly. While she was pecking it about a Lesser Hill

Mynah flew up and took it away, but was in turn deprived of it

by the Mocking Bird, which then swallowed it quickly.

Two given to Silver Pheasant, which ate them with the same
eagerness as it had previously shown when tried with the
' Whites.'

Group Hesperiid^.

The Dingy Skipper {Thanaos tages).

May 31, 1909. One taken and greedily eaten by Dent's

Monkey.
One taken and eaten cautiously by Capuchin {Cehus sp. h). See

under M. artemis.

The Large Skipper (Argiades sylvanus).

July 21 to 31, 1909. One caught and eaten at once by
Fantailed Flycatcher, and one by Brazilian Hangnest.

Moths.

Larva of Goat-Moth [Cossus lignijjerda).

Sept. 20, 1909. One taken first of all by Dial Bird, which after

a short time was driven off by Sulphury Tyrant. Both, after

pecking it, left it practically uninjured on the ground. It was
then taken by the Harmonious Shrike-Thrush. He kept it for

some time, pecking it about and was eager to prevent other birds

getting it ; but was finally beaten in a ' tug-of-war ' for it by a
Common Hangnest, which carried the grub to a bush, held it

against a branch with his foot, and pecked away for five minutes,

then voluntarily dropped it. It was then taken by a Dial Bird,

which persevered for a long time, pausing frequently between the

pecks, opening and shutting and wiping his beak. He was then
deprived of it by a Black-chinned Laughing Thrush, which kept

it for ten minutes, pecking and whisking it about without making
any visible impression on the skin. The head, however, was by
this time gone, and the bird pulled some soft tissues out of the

end and ate them. I then gave it to a Green Hangnest, but
after tasting it he let it drop and took no further notice of it.

I then gave it to a Leach's Laughing Kingfisher, which after a

little delay swallowed it whole.

57*
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Larva of the Lackey {Clisiocampa neustria).

Sept. 20, 1909. Seized at once by a Shaina which flew away

with it, holding it by tlie head ; but while he was adjusting it

for eating, the female Black Tanager grabbed the other end and

being victorious in the tug that ensued, carried away the larva

and, after a good deal of pecking, ate it.

Six-spotted Burnet (Anthrocera {Zyg(f^na)filvpe'tulul(e).

July 31, 1909. One placed on a branch was immediately seized,

but flicked away by a Black-headed Sibia, which made no attempt

to follow it up but flew away, shook his head once or twice, and

wiped his beak.

Sulphury Tyrant then pecked it and flicked it away ; and tried

it again with the same result, and left it.

Harmonious Shrike Thrush took it eagerly, wiped it on the

ground several times, then jammed it into a forked branch and

started gingerly pulling it to pieces with much shaking of his

head and wiping of his beak. He then broke it in two pieces

;

flew away with one and pushed it into a cranny and still per-

severed. He then broke another piece otif, and stuck it in a cleft

branch ; but finally left it. I did not see him eat any of the

moth although he may have swallowed small paiticles. In any

case there were pieces of it left in the places where he had

fixed them.

The Cinnabar Moth [Euchelia jacobcece).

July 31, 1909. One given to Meerkat, which caught it on the

wing with a snap, devoured it with every sign of relish, and

seemed eager for more.

One given to Capuchin [Cehus sp. a), which stufted it into his

mouth at once, chewed it, then hastily took it out again, ap-

parently finding he had something either unusual or unpleasant

on his tongue ; smelt it, pulled it to pieces with his hands, and

finally ate it, but with a good deal of doubt as if undecided as to

whether it was nice or nasty.

July 5, 1909. One specimen ofliered to a Fantailed Flycatcher

was immediately seized and pecked and tasted, and then rejected.

The Shama then tried it, and treated it in the same way, finally

rejecting it. A second Flycatcher then tasted it, and rejected it.

Another specimen of the moth let loose in this aviary flew

through the wires into another compartment, and was captured

on the wing by a Pied Grallina. He pecked it once or twice, and

tasted it, then flew away. A Cuban Mocking Thrush then came

up, and while he was looking at it and hesitating to peck, the

Grallina came back, drove away the Mocking Bird, seized

the moth and gradually ate it, holding it in one foot and

pecking it to pieces,
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Larva of Cinnabar Moth.

Aug. 15, 1909. Inspected but not touched by English
Thrush.

Offered to many fowls, only one of which pecked it, but di'opped

it at once and took no further notice.

Magpie Moth {Abraxas grossulariata).

Aug. 1909. Offered to fowls, was inspected by several, but
only pecked by one, which at once dropped it, and made no
further attempt.

Small Green Geometra larva, probably of Cahera

pusaria or exanthemaria.

May 26, 1909. One taken without any hesitation by a Shama ;

but dropped. Then taken a second time, and dropped. When
prepai'ing to take it a third time, he was deprived of it by a

Black-headed Sibia, which after spending a few seconds adjusting

it in his beak, swallowed it. It appeared to me that the Shama
dropped this larva accidentally, owing to lack of skill in adjusting

it in his beak, rather than intentionally. He was just as eager

to take it, although dead, the third time, as the first.

The Swallow Prominent {Pheasia dictcea or tremidce).

July 12, 1909. Flattened itself to the ground but was at once

pounced upon by the same Flycatcher that had just eaten the

Hemerobiid (see p. 835). The bird, without any hesitation, ate

it with all speed, being merely delayed by the ti'ouble of adjusting

tlie wings. Both this moth and Mamestra persicarice betrayed

their identity as Lepidoptera by flying out of the boxes to the

ground, so I had no chance of judging -whether the Flycatcher

or other birds would have been deceived by their procryptic

coloi'ation.

The Buff-tip (Phalera hucephala) (imago).

July 5, 1909. Not being aware of this moth's propensity, I

picked it up by the wings, whereupon it immediately twisted its

abdomen round and ejected a stream of white fluid over my
fingers. I regret that I missed seeing this defensive device

practised on a bird. However, I placed the moth on a wooden
branch, and a Fantailed Flycatcher flew down to inspect it ; after

loooking at it for a few seconds, he flew away. I then put it near

a Shama, who hopped up to it and almost immediately picked

it up by the thorax. The other birds in the aviary now became
interested and pursued the Shama, giving him no chance of

eating it. When on the wing he dropped the moth, and the

Fantailed Flycatcher, which had previously taken no notice of it.
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immediately pounced on it, and aftei* one or two efforts swallowed
it at a gulp.

My impression is that the Flycatcher did not suspect the moth
of being eatable until he saw the Shama take it. It certainly
looked very like an inanimate excrescence as it rested on the joerch.

Presumably the moth had exhausted its intestinal artillery upon
me, because it shot out no more when seized by the birds, but
kept perfectly quiet without even flapping its wings, although the
Shama did not crush it, and having it end on by the thorax with
the moth's head in his mouth, left the wings perfectly free to flap,

and the abdomen to wriggle, had the moth been disposed to

struggle. This behaviour, I take it, was a manifestation of the
deeply implanted instinct to keep absolutely still (commonly called
' death-feigning'), which is so highly developed in many animals
with procryptic shape and colour.

The Dot [Mamestra persicarice).

July 12, 1909. One flattened itself to the ground, and was
seized by the Fantailed Flycatcher that had eaten Pheasia tremulce,

and was eaten with avidity, delay, however, being caused by the
bird's desire to get rid of the wings as well as by being disturbed
by another Flycatcher and a Syrian Bulbul, which tried to de-
prive him of the moth. The Bulbul subsequently picked up the
pieces of wing and ate them.

LarvfB of the Bright-line Brown-eye {Mamestra oleracea),

Oct. 26, 1909. One given to Harmonious Shrike-Thrush was
taken after a moment's scrutiny. He pecked it, and tasted it

three or four times, then swallowed it readily enough. His be-
haviour suggested to me a certain amount of caution at first, as if

he remembered the distastefulness of the pupa of Pieris hrassicm
which he had just previously eaten. The green hue of both gave
them a superficial similarity to one another. Having eaten the
one specimen of oleracea he was very keen to get the second.

This I gave to the Black-winged Grackle which a few minutes
previously had unhesitatingly left the pupa of P. brassica; after
one taste. He took it, and after a taste or two proceeded to eat
it with avidity, not giving the Shrike-Thrush, who was hovering
near and following him up for an opportunity to snatch it, a
chance to do so.

Larva of Drinker (Cos^notricha 2}otatoria).

May 26, 1909. One thrown to floor of aviary, w^as followed
by many birds and secured by a female Black Tanager, which
carried it to a perch and proceeded to peck it and shake it for
about one minute. She then dropped it, and it was seized by
the Black-headed Sibia, but was drojiped at once. The Tanager
thereupon tried it again ; and again let it fall, this time almost
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immediately. Two Fantailed Flycatchers then came up and in-

spected it. One of them pecked it, but let it alone after one

experimental taste. The larva was by this time dead. Then a

Sulphury Tyrant came up, picked it up and after a peck or two
swallowed it.

Larva of Noctua (unidentified).

May 26, 1909. Two (fed on Tropceolibm, so-called Nasturtium)

eagerly eaten by Pekin Robin and by Kagu.
One (fed on cabbage) was I'eadily eaten by Yarrell's Curassow,

which had just rejected the larva of the Large White (Pieris

hrassicce) and of the Small White (P. rapce).

Order NEUROPTERA.

Hemerobiid (unidentified).

July 12, 1909. One turned loose in aviary was at once caught

on the wing by Fantailed Flycatcher and eaten without hesitation.

The bird wiped its beak two or three times on a branch afterwards
;

but I do not think this action can be regarded as a certain sign

that it wished to remove something unpleasant. It suggests the

possibility, however, especially in view of the fact that the action

was not repeated by the same bird after greedily eating Pheasia

dictcea and Mamestra persicarice.

Large Black and Yellow Dragon Fly

{Cordulegaster anmdatus) male.

July 26, 1909. One pounced upon and eaten after a time by

Harmonious Shrike-Thrush.

Order ORTHOPTERA.

Common Grasshopper [Stenohothrus sp.).

Sept. 6, 1910. One given to Pekin Robin was eagerly taken

and eaten, but not with great rapidity, the bird putting it on the

ground between the pecks, but without once shaking his head or

showing any signs of disliking the taste. He appeared to me to

be troubled by the insect's legs.

Great Green Grasshopper [Locusta viridissima).

All the birds in the aviary were keen to get it. It was tackled

at once by a Dial Bird ; but he was driven off by a Black Tanager,

who flew away with the insect and pulled it to pieces on the top

of a wall.

SuMATRAN Stick Insect {Lonchodes sp.).

Taken and eaten at once by :—Pinche Marmoset, Lion Mar-

moset, Douracouli, Capuchin, and Banded Mongoose.
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Taken in the hand, but put uown untasted and unhurt by
Grey Lemur.
Taken and eaten at once by :—Silver Pheasant, Oartagenian

Motmot, Fantailed Flycatcher, two Dial Birds, Shama, Black-

chinned Laughing Thrush, two White-crested Jay-Thrushes,

Black-winged Grackle, Chinese Mynah, Brazilian Hatignest, and
Shrike.

The Shrike was too shy to take the specimen from my fingers,

so I threw it towards him on the sand, not seeing exactly whei'e

it fell. He, however, saw the direction of the falling insect, and
hopped towards it, bvit somewhat to my surprise—for birds

seldom lose sight of thrown food—did not pick it up but looked

as if inquiringly up at me. After a little search I found the

small Stick Insect on the sand lying still with legs extended, and
looking exactly like a blade of green grass. When I stirred it

up and made it crawl, the Shrike was on to it in a moment ; and
I have no doubt that he missed it in the first instance owing to

its resembla.nce to the gi-ass blade.

I observed that several of the birds looked inquiringly, as I

should describe it, at the Stick Insects before taking them. One
in particular, the Harmonious Shrike-Thrush, usually one of the

keenest insect-eaters in the Gardens, hesitated on two occasions

so long before making up his mind to touch them that he was
promptly robbed of his piey, once by a Dial Bird and once by
the Black-chinned Laughing Thrush.
Two birds took them directly, but instead of eating them,

hopped about with them in their beaks. One of these, the Green
Hangnest, was deprived of his by a Chinese Mynah, which took

it from him through the partition bars of the next aviary ; the

other, a Gi'ey Stfuthidea, was similai/ly robbed by a White-crested

Jay-Thrush after a Collared Jay-Thrush had made several

attempts to get it from him.

Order COLEOPTERA.

Group Geodephaga,

The species of this group used for the test belonged to the

Carabidse, a family of carnivorous ground-beetles with an
exceedingly hard exoskeleton. Carahtis inolaceus is black with
blue reflections ; the species of Pterostickus are dead black and
shine like pitch. Hariycdus has pubescent elytra and is a little

less conspicuous.

Cccrabios violaceits.

July 31, 1909. One rejected, after being smelt by three Meer-
kats, two Banded Mongooses, and one White-tailed Mongoose.
The latter behaved towards it exactly as he did towards the

Ocupus olens (see p. 838).
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Offered same specimen to Harmonious Shrike-Thrush, which
seized it eagerly but was robbed by the Dial Bird. I am sure by
the way they tackled the beetle that either of these birds would
have eaten it ; but the Spotted Bower Bird robbed the Dial Bird,

as in the case of 0. olens, and finally finished it.

July 31, 1909. One dropped on to floor of cage of the

Meerkat which had just eaten a Timarcha tenebricosa. He
pounced on it, but would not seize it as he did the TiTnarcha. 1

think he bit it, but am not sure. However, by the way he
pawed it about I am convinced he did not care for it. While
he was holding and smelling it, he quite suddenly let it go and
vomited up the Timarcha (see p. 841). The Carahus escaped

unhurt. I then gave it to a Capuchin which seized it, and was
proceeding apparently to eat it when another snatched it from
him and ate it without showing any marked signs of dislike, but

with no great avidity.

This species, like othei's of the genus Carabics, discharges from
its mouth when handled a most rej^ulsive smelling fluid.

Mr. Beddard found that Laceria ocellata ate this beetle.

Pterostichus {Ahrax) striola.

July 26, 1909. One taken by Sulphury Tyrant which shook it

and pecked it for some time until robbed of it by Spectacled

Thrush. This bird also pecked it and banged it about until

robbed by female Black Tanager, which ultimately ate it after

much pecking and tasting.

The delay in eating this beetle on the part of the birds that

tried it may have been due to its hard exoskeleton or to partial

unpalatableness from other causes. The hardness alone woidd, I

think, account for it.

One (dead) given to Silver Pheasant was swallowed entire with
very little delay. The bird, however, after taking the insect

from my fingers, put it on the ground as is his custom with
anything hard or with soft butterflies not quite to his liking.

July 31, 1909. One seized and bolted at once by Silver

Pheasant in exactly the same way that he had bolted the other

Carabidae.

Pterostichus niger.

July 31, 1909. One smelt but rejected by three Meerkats;
snatched from the forceps by a Common Indian Mongoose,
which followed it and watched it, and smelt it as a cat does a

cockroach, but did not eat it, so I took it from the cage un-
injured. White-tailed Mongoose turned from it in disgust.

One seized and bolted at once by Silver Pheasant.

According to Mr. Beddard this beetle was eaten without
hesitation by Lacerta vivipara and another lizard : and Avith some
hesitation by Finches.
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Pteo'ostichus (Steropios) 'inadidus.

July 31, 1909. One smelt and refused by three Meerkats.
Seized and eaten by White-tailed Mongoose, This Mongoose is

a large animal appi-oaching a cat in size.

One seized and bolted by Silver Pheasant.
One pecked twice by Elliot's Pheasant, but escaped into the

gi'ass unhurt.

One seized and eaten by Black-headed Sibia.

Harpalus ruficornis.

July 21, 1909. One pecked at twice by Silver Pheasant but
not eaten, the bird taking no further interest in it after the
second peck. The beetle escaped unhurt.

Group Beachtelytra.

Devil's Coach-horse or Cock-tail Beetle {Ocypus olens).

(Uniformly velvety black in colour.)

July 31, 1909. One smelt and rejected at once by three
Meerkats, one Mongoose, one Banded Mongoose, and by the
White-tailed Mongoose that had just before eaten the Timarcha
(see p. 842). This Mongoose started away from the scent in a
way that reminded me of the behaviour of a pei-son who finds a
bottle of smelling salts unexpectedly pungent.

Offered the same specimen to Harmonious Shrike-Thrush,
which tackled it at once, but while pulling it to pieces was
robbed by the Dial Bird, and this bird in turn was robbed by a
Spotted Bower Bird, which ate it.

Note.—The difference between the Yiverrine mammals and the
birds in their behaviour towards the Ground Beetles (Carabidje

and Ocypus olens) was very marked, and is to be in a measure
explained, I think, by the wide difference in their powers of

smell. The beetles appear to be relished by the birds ; but to be
nauseous to the mammalia. This perhaps is natural ; because
the Passerine birds would seldom come across the Ground Beetles,

which are cryptozoic and largely nocturnal. The mammals like

the Meerkats, and the Mongooses, on the other hand, must
commonly find them as they grub about and hunt for food on
the ground. Therefore one would expect pi'otective attributes,

if existing at all in these beetles, to be of a kind to guard them
against being eaten by Meerkats or insectivorous mammals of

similar habits.

The Silver Pheasant which ate these beetles is essentially a
diurnal feeder and would seldom find nocturnal beetles. After
seeing him eat the Pterostichi as if they were large seeds, I do
not understand why he did not eat? the Harpalus ruficornis

offered to him some time previously*.

* Mr. G. A. K. Marshall suggested at the meeting when this paper was read that
the Harpalus had retained while the Pterostichi had discharged their acrid juices.
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Group Lamellicorxia.

Dung Beetle {Geotriqjes vernalis).

July 23, 1909. Offered to Pearl-spotted Owl, which blinked at

it, but refused to touch it. Offered to a White-eared Scops Owl,

was at once taken and held up in one foot ; but after a few pecks,

which removed some legs, it was let fall, no effort being made to

recapture it. Given to a Ludwig's Bustard, Iras eagerly taken,

and swallowed whole after a few pecks.

The large Cockchafer {2Ielolontha vulgaris).

July 23, 1909. One dropped on floor of aviarj^ was pounced

upon by Indian Dial Bird which had just before been trying the

Timarcha. He pecked it, hammered it with his bill, and after a

great deal of difficulty broke it in half. He evidently liked it,

because he would not give any other bird a chance of getting it.

However, when he had broken it up, the Harmonious Shrike-

Thrush secured one half and cariied it away, and after pecking it

for a few minutes swallowed it. The Dial Bird in the meantime
finished off his portion.

Stag Beetle {Lucanus cervus) male.

July 31, 1909. This I showed to some Capuchins, which evinced

the greatest eagerness to secure it, but no sign of fear. I gave it

to one, and his first act was to bite off the mandibles. This may
have been an accident, but it reminded me of the alleged action

of baboons in removing the stings of scorpions before they can do

any damage with them. He then bit off the legs, finding they

worried him, and sitting down munched up the beetle as if it had
been a bit of apple. On a previous occasion I gave a dead Stag

Beetle (male) to some Brush Turkeys. One seized it and was
promptly chased round and round the enclosure by the other's,

which evinced the greatest keenness for a share. I could not wait

to see what ultimately happened to the insect.

Group LONGICORNIA.

Strangalia armata, the only species of this group experimented

with, is a black and yellow, somewhat wasp-like flower-haunting

diurnal beetle, with a very hard exoskeleton.

July 21 to 31, 1909. One taken at once from my hand by
Silver Pheasant and eaten after a good deal of pecking and
breaking up. The way the bird persevered with this hard-shelled

beetle shows that his rejection of the Havpalus was not due to

its hardness (p. 838).

One offered to Fantailed Flycatcher, which, however, would

not touch it. Black-headed Sibia took it without hesitation, and
flying away with it pecked it to pieces and finally ate it. Further
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evidence of the bird liking the insect was shown b}" the way he
flew away with it when chased.

One taken and eaten by Dial Bird, which was apparently only
delayed in disposing of it by the hardness of the exoskeleton.

One taken and siinilarly disposed of by Gi'eat Barbet.

One eaten after being broken up and crushed by Brazilian

Hangnest.

Group M A L A C O D E R M A T A.

The beetle of this group used for the experiment is a flying

diurnal flower-haunting species, with a soft exoskeleton. It is

quite fearless of exposure. Beetles allied to it commonly form
centres of mimetic attraction in the tropics.

Telephoeid ( ? Rhagoiiyche ftdva).

July 21, 1909. Four oftered to four Capuchins were eaten,

two readily and without examination, two after a good deal of

tasting and examination between the tastes.

Two offered to two Capuchins were taken into the mouth,
tasted, then taken out, wiped on the bars and left.

One refused by Ceylonese Macaque after being smelt.

One eaten by Mona Monkey after a good deal of tasting,

smelling and pulling about. This Mona also ate the bug Tropi-

coris rajipes (p. 847).

One offered to Lion Marmoset was taken in the hand, smelt,

and promptly dropped. The Marmoset then descended from the

perch, picked it up again, smelt it and dropped it. The beetle

crawled away unhurt.

One smelt once or twice by Meerkat, was rejected without
being tasted.

One taken by Silver Pheasant, was pecked twice and left alone.

Another oftered to same bii'd was pecked once and left. One
taken by Fantailed Flycatcher was pecked and tasted, then left.

The same specimen was then pecked once or twice by a Shama
and rejected. Black-headed Sibia then tried it, but gave it up
and vigorously wiped his beak after a taste or two. Afterwards
he made another attempt with the like result. The Black
Tanager then took it, tasted it, wiped his beak and rejected it.

One caught on wing by Harmonious Shrike-Thrush was eaten
after much pecking and pulling about. Another was treated in

the same way by this bii'd.

Two specimens, one of which was dead, offered to and eaten by
Dial Bird.

One tasted two or three times by Shama but rejected.

One pecked by Black-chinned Laughing Thrush, but flicked

away. Pounced on and eaten by Dial Bird.

Although eaten by the Dial Bird and the Shrike-Thrush,
which ate most of the insects offered to them, and by some of the
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Monkeys, there can be no doubt that this soft- shelled beetle

possesses distasteful attributes. Its rejection by the Meerkat,

which ate nearly all the insects offered to it with the exception of

Coccinella 1 -punctata, was very significant, and suggestive of nasty

smelling secretions.

Group Phytophaga.

The three species of this group that were tested are well-known

species. They are slow-moving diurnal forms found on plants of

different kinds. They are squat in shape, doi-sally convex, and
have a very hard exoskeleton, the Ladybird [Coccinella) being in

addition exceedingly slippery and difficult to hold. The coloration

of the latter is orange with black spots. The others are uniformly

black or blue. Timarcha tenebricosa, the familiar ' bloody-nose

beetle,' is further notorious for the discharge from its mouth of

a crimson liquid, whence the trivial name is derived.

Chrysomela polita.

July 31, 1909. One offered to Meerkat was smelt and refused.

Anothei' Meerkat in the same cage took it in his mouth, but spat

it out ; both then sniffed it as it lay on the ground, but would
not touch it.

The same specimen, offered to a Giison, was sniffed but not

touched. Snapped up by McCarthj^'s Mongoose ; but was at once

spat out and left. It was then taken and eaten by a Banded
Mongoose.
Query : Had the previous tasters exhausted the Beetle's supply

of nauseous juices?

One given to Dent's Monkey was taken, rubbed between
the hands and in the sawdust, smelt, tasted, pulled about and
rejected. Picked up hj Mona in the same cage, but rejected

after one taste. This Mona had just eaten a living Bomhus.
One given to Harmonious Shrike-Thrush was taken, pecked

and tasted for a little, then left. Picked up by Black-chinned
Laughing Thrush, was pulled to pieces, and rejected. This bird

may have eaten pieces of the beetle, but the other debris was left

on the turf. He did not appear to find it very unpalatable.

Possibly in this case the nauseous juices had been exhausted by
the Shrike-Thrush.

One pecked off a perch by Fantailed Flycatcher, but not
followed up. Pecked and tasted by Sulphury Tyrant, but left.

Then tried by Sun- Bittern, but also left, crushed but with
nothing missing.

Tionarcha tenebricosa {= lcevigata).

July 23-31, 1909. One offered to a Meerkat was eagerly seized,

chewed up and swallowed without much hesitation. But while

this Meerkat was just afterwards occupied with the Carabus viola-

ceus (cf. supra, p. 837), he vomited the Timarcha. I do not know
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whethei' the sickness was caused by the smell of the Carabus,

which to me is nauseating, or to its taste, or by the irritjition of

the stomach caused by the TimarGha. I suspect the latter,

because the Meei'kat refused to touch a second Timarcha that

Avas ofiered to him.

One smelt and rejected untasted hy two more Meerkats

;

taken by a third in the same cage, rubbed in the sawdust, but

left apparently iniinjured.

One grabbed at once and eaten by White-tailed Mongoose,

which immediately afterwards heaved and went thi'ough the

action of vomiting without, however, ejecting the beetle. A
second specimen was smelt and rejected with every show of

disgust by the same animal, which persistently refused for

the next two hours every beetle that was offered him, although

before eating the Timarcha he had devoured a Pterostichus

madidus. One rejected without being closely smelt by a Banded

Mongoose which had eaten a Coccinella T-ptmctata. Seized by a

second Banded Mongoose, and eaten after a good deal of rubbing

in the sawdust.

One ofiered to a Capuchin, one of the specimens which had

refused the Telephorid {Rkagonyche fulra) (p. 840), was taken,

smelt, and rejected.

One ofiered to another Capuchin was ultimately eaten piece-

meal, but with so much delay caused by handling, licking, and

inspection, that I am sure it was no great treat to him, especially

as he had every reason to eat it speedily because a bigger

Capuchin in the same cage, which had snatched the Carabus

from his grasp, was almost continually after him to get the

Timarcha^ When monkeys like theii- food they gobble it up if

there is the least likelihood of another taking it.

One ofiered to a Vervet Monkey was accepted, pulled to pieces

and eaten, the exoskeleton being dropped to the ground.

This specimen of Timarcha had lieen previously ofiered to a

Baboon {Papio sphinx) ; but he would not even touch it.

One put on the floor of aviary was pounced upon by Dial

Bird, which after continued pecking and hammering could

make nothing of it beyond breaking it in half at the waist.

Ultimately he left it. An Orange-headed Thrush then tried

the abdomen, but was driven ofi' by a Hoopoe, which after

pecking and hammering it, gave it up. The Thrush then tried

again, and also gave it up. A Black-chinned Laughing Thrush

then had a turn ; but with the same result.

One given to Harmonious Shrike-Thrush which had eaten the

Coccinella. He persevered for a long time, but could not manage

it and flew away, leaving the beetle apparently unhurt. After

aboiit five minutes the bird came back and tried again, this time

pecking ofi' the legs and antennfe of the beetle ; but he would

not eat the body, and at last flew away and returned no more.

Sept. 18, 1910. One female taken by Kagu, well crushed,

then swallowed at a gulp.
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One male taken by Vigors's Bustard, crush (;;fl and jjut down
with a head-sliake ; then tasted by two Lud wig's Bustards, the

three birds having alternate pecks at it, the Vigors's Bustard

finally swallowing it.

One female well tasted, but rejected by Wood-Swallow, Black-

winged Grackle, Javan Pied Mynali, and Black-chinned Laughing

Thrush : also by Sun- Bittern, which persevered for a long time,

repeatedly washing the beetle in the water-trough, and taking a

drink at the finish.

Taken and pecked to pieces, and eaten bit by bit by Silver

Pheasant. The bird wiped his beak several times on the eai-th,

and for some little time afterwards stood opening and shutting

his beak like a monkey or a human being getting the flavour of

something tasty.

Some of the birds which tried to eat the Timarcha showed no

special signs of finding them unpalatable. It appeared to me
that they finally refused them on account of the hardness of the

exoskeleton. Probably this prevented them getting at the

softer tissues containing tlie flavour", whether unpleasant or

otherwise.

Lar-va of Timarcha tenehricosa.

(A fat bluish-black grub.)

June 15 to 24, 1909. One eaten with apparent relish by
Meerkat, which ordy delayed seizing it for about two seconds to

rub it in the sawdust Jtnd smell it. This was tlie same Meerkat
tViat on a previous occasion Ijad eaten Euchelia jacobcecK and
rejected the Coccinella.

One taken at once by the same Capuchin that had eaten

E. jacobfjece and rejected Coccinella ; but after crushing it between
his teeth and getting the flavour, the monkey at once took it out

in his hands, contemplated it for a few seconds, and moving his

lips the while as if sampling the flavour, then letting it fall,

retired to the back of his cage, salivated and heaved twice as if

going to vomit.

Another Capuchin in the same cage now picked up the crushed

larva, tasted it, and put it dow^n ; and neither of tlie monkeys
touched it again. So I gave it to the Meerkat, which ate it as

gi-eedily as it did the first.

One given to Armadillo was eaten after a good deal of smelling.

A second was eaten without hesitation.

One given to Dent's Monkey was eagerly taken and tasted,

but almost at once dropped. The monkey did not taste it again,

although he was interested in it and played with it for some
little time.

One given to Mona Monkey, which behaved in much the same
way as Dent's Monkey, but played with the larva for a longer

time.

One given to Capuchin (sp. a) was taken and chewed up, but
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just as I thought he was going to swallow it, he spat it out with

profuse salivation.

One given to another Capuchin (sp. a) was licked and dropped.

One given to a third Capuchin (sp. b) was chewed up and

swallowed without any signs of dislike, the larva being not even

taken from his mouth for examination.

Another given to the same monkey was also eaten without any

signs of dislike, although he held it in his hands and licked it

several times before finally putting it into his mouth and chewing

it.

June 24, 1909. Repeated experiments with monkeys.

The two Capuchins (sp. a), the Dent's and Mona Monkeys

behaved exactly as before. They took the larvae, smelt them,

tasted them once or twice, and finally rejected them. The

Capuchin (sp. b) which had previously eaten two, again ate one

without signs of relish or the opposite. I then oflered a larva

to another Capuchin of the same species (b) and he treated it as

the specimens of the species a and as the Mona had done, that

is to say smelt it, tasted it, rubbed it in his hands, repeated the

tasting once or twice, and finally dropped it. His behaviour

showed that the difiference between the behaviour of the first

example of sp. b, which ate the larvte, and that of the examples

of sp. a, which I'ejected them, is not attributable to the specific

distinction between the Monkeys as might have been supposed, if

only one specimen of sp. b had been available for experiment.

One given to Canadian Jay, taken, pecked, jammed into a

cranny, and repeatedly pecked ; then dropped. When the bird

made no attempt to fetch it, the keeper picked it up and placed

it on the perch, when the bird again seized it, jammed it into a

cranny in the perch, and left it.

One given to Red-backed Shrike was eagerly seized, and after

one or two pecks was left, the bird retiring and wiping his beak

on the bars, as the Canadian Jay had also done.

Two given to Silver Pheasant were taken and pecked, and after

a good deal of rubbing in the earth were eaten.

One given to Prince of Wales' Pheasant was taken, pecked and

rejected.

One o-iven to Piping Crow was pecked and tasted and rejected,

after a good deal of shaking of the head and wiping of the beak

on the part of the bird. It was then picked up by a Magpie,

which after a taste or two stowed it away under a large stone,

and built up the hole with pebbles.

One given to Bufi" Laughing Kingfisher was taken and tasted,

but rejected with much bill wiping. Tried and rejected in the

same way by a second specimen of this bird.

One given to Common Laughing Kingfisher was taken and

tasted, but finally rejected.

One given to Dial Bird was finally rejected aftei' a great deal

of pecking and tasting, accompanied by much shaking of the head

and wiping of the bill,
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One given to White-collared Crow was taken, tasted, carried
about, and finally dropped. This bird refused to take a second
specimen offered immediately afterwards.

One given to Hooded Crow was treated in exactly the same
way as the one above-mentioned was treated by the White-
collared Crow. This Hooded Crow also refused a second
specimen.

One given to Wild Turkey was taken and pecked, but soon
rejected.

SevEiV-spotted Ladybird {Coccinella 7-punctata).

July 5, 1909. I offered one to the Capuchin which was the
only one of these Monke3\s to eat the Timarcha-lsiVYse, thinking-

he might be deficient in tasting powers. He took it at once from
my fingers into his mouth, and crushed it between his teeth

;

but, presumably as soon as he got the flavour, removed it from
his tongue with his fingers, and took no further notice of it.

I offered the remains to a Mona Monkey, but she only smelt

them and pulled them to pieces, and would not taste them.
July 23 to 31, 1909. One was offered the Capuchin (sp. a)

that had eaten the EuclieXia jacohcece and Bombus lapidarius on
the previous day, and had so far refused nothing in the way of

Lepidoptera. He took it from my hands directly, transferred it

to his mouth and crushed it ; but instantly took it from his

tongue, wiped it on the perch and left it without a second look.

T then gave the crushed insect to the Meerkat that had eaten
E. jacohcecB and the Bo7nbus lapidaritts. He seized it at once, but
just as promptly spat it out, gave his mouth a wipe with his paw,
and never attempted a second taste.

One given to Vervet Monkey which had just eaten a Timarcha
tenebricosa (see p. 842). She took it, smelt, licked and examined it

thoroughly, rubbed it between her hands, then dropped it to the
floor and took no further notice of it. I had previously offered

this Coccinella to a Chacma Baboon. She smelt it but would not
take it from my fingers.

One given to the Capuchin which on a previous occasion had
tasted and rejected one. He took it, and after a great deal of

smelling, tasting, rubbing between his hands and on the boards
of the cage, finally ate it bit by bit, pulling it into many little

pieces. This Capuchin had just before eaten a Carahus violaceus.

One smelt but refused by three Meerkats. Grabbed by Yellow
Meerkat, tasted, but let go unhurt. Taken by Banded Mongoose,
and eaten after much rubbing in the sawdust, and with many
shakes of the head.

One ofiered to Grey Lemur, was smelt, taken in the hand and
dropped.

Sept. 20, 1910. One taken and quickly eaten by Meerkat;
but the same animal refused a second specimen.

One taken and rubbed about in the sand and repeatedly bitten,

Proc. Zool, Soc—1911, I^^o. LVIII. 58
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and ultimately eaten by another Meei^kat, but the same animal

refused a second.

One taken in the paws by a Marsh Mongoose, but rejected

after being repeatedly rubbed in the sand and smelt.

One taken by Banded Mongoose and crushed, but rejected with

much head-shaking ; swallowed by a second animal also with

much head-shaking.

One refused after being smelt by three Yellow Meerkats.

One taken and licked by Capuchin, but rejected.

One licked but rejected by Red-handed Marmoset.
Another monkey of same species, and a Common Marmoset

refused even to taste it.

July 23, 1909. One examined by Spectacled Thrush, but not

touched. Pecked by Fantailed Flycatcher, which shook his

head and left it. The bird returned three times, however, and

pecked the beetle, but finally gave it up. I then offered it to

a Shama three times in succession, and upon each occasion he

flicked it avvay and made no attempt to follow it up. Next I

tried the Harmonious Shrike-Thrush. He took it, and after a

good deal of pecking, ate it.

July 31, 1909. Three eaten in succession by cock Silver

Pheasant. The first one he took from my hand, but put it out

of his beak on to the ground. After one or two pecks, however,

he swallowed it. The others he took from my fingers and bolted

entire as if they were grain, exactly as he had previously bolted

the beetles, Pterostichus niger and Ocypus olens.

Sept. 20, 1910. One taken by Pearl-spotted Owl, but dropped

at once.

One taken by a Pekin Robin, which after a few pecks and head

shakes left it and took a drink of water ; tasted by another bird

of the same kind, but also left uneaten.

One taken and swallowed, after a deal of pecking about in the

sand and head shaking, by another specimen of Pekin Robin,

which had just pi-eviously eaten the grasshopper (Stenobothrws)

and the bug (Therapha hyocyami).

One given to the Dial Bird that had just eaten a Humble Bee

{Bomhtis agroribim). He took it at once, and after a little delay

swallowed it whole.

N.B. This is the bird that rejected the two White Butterflies

[Pieris hrassicce and napi) after tasting them.

One taken but rejected by Masked Wood-Swallow ; then taken

and eaten by Shama.
Two taken and bolted quickly by the same Shama, which

showed no signs of objecting to the taste, except a single shake

of the head on each occasion after swallowing the beetle.

Although some of these beetles were eaten both by mammals
and birds, there can be no doubt that they were distasteful to the

majority of the animals to which they were oflfered, even to some

of those that ate them.
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The interest of the demonstration of the distastefuhiess of

Coccinella 7-punctata lies in the fact that Coccinellidfe of various

kinds are mimicked in the tropics by insects of other orders, as

well as by spiders.

Order HEMIPTERA.

Olive-brown Bug [Tropicoris rufipes).

July 21, 1909. One (dead) given to Mona Monkey was eaten
after a great deal of handling, smelling and tasting.

One put on tlie ground was tackled by Fantailed Flycatcher,

which pecked it some half dozen times. He was then driven ofi'

by a hen Black Tanager, which peclsied it and pecked it again, and
then left it. A Syrian Bulbul then flew up and tried it, but after

persevering for some little time gave it up. Then the Tanager
had another attempt, bvit left it. I then gave the mangled
remains to the Harmonious Shrike-Thrush, and after a little

pecking about he swallowed them.

One (living) eaten with very little delay by Silver Pheasant

;

but put on the ground after being taken fi-om my hand. This
specimen was immature on arrival ; it moulted in the box, and
was apparently adult when given to the bird.

One (dead) treated in the same way and eaten by the same
bird.

Red and Black Bug {Therapha hyocyami).

Sept. 20, 1910. One given to Pekin Robin was at once taken
and ultimately eaten ; but the bird took a long time over it,

pixtting it on the ground after each peck and vigorously shaking
his head before tasting it again. The behaviour of this bird was
exactly the same towards Coccinella 7 -punctata (p. 846).

Order DIPTERA.

Bombus-like Fly
(
Volucella homhylans).

July 26, 1909. One taken by Fantailed Flycatcher but after

being pecked and pulled about for some time, was left. The
Sulphury Tyrant then tried it, but also left it alone after much
pecking. Finally it was taken by Spectacled Thrush, which ate

it after much pecking and wiping in the sand.

One given to Black-headed Sibia was eaten after a great deal

of pecking and breaking up.

These experiments, as Dr. LongstaflT reminded me, suggest that

this fly is, at all events to a certain extent, unpalatable. If

fviture tests should prove it to be so, its likeness to Bomhus will

be an instance of MUllerian rather than of Batesian Mimicry.

See also below, pp. 854-855.
58*
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Bombus-like Fly [Arctojyhila micssitans).

See below, pp. 851 and 853.

Fly like a small Bombus (Chilosia illustrata).

See below, pp. 854-855.

Spiny Fly {Echinomyia ferox).

July 31, 1909. One (dead) taken by female Tanager, but after

a good deal of pecking, was left. A Black-headed Sibia then

tried it and finally ate it.

One also eaten by Sulphury Tj-rant (see below, p. 855).

Daddy Long-legs (Tipula oleracea).

Oct. 26, 1909. One taken from my hand and eaten readily by

Dial Bird ; one taken and eaten, but not so readily, by a second

Dial Bird ; one eaten greedily by Fantailed Flycatchei-.

One of these specimens of Tipula was taken twice by the

Harmonious Shrike-Thrush, but was dropped on both occasions.

Another was taken three times by Black-winged Grackle, but was

not eaten.

The rejection of this insect by the Shrike-Thrush, which ate

almost every insect othei- birds refused, was veiy surprising.

Fh" [Empis tessellcUa).

July 31, 1909. Two (dead). Eaten greedily by the Dent's

Monkey that took the Thamios tages with avidity (p. 831).

Order HYMENOPTERA.

Tipula-like Ichneumonid [Ophion luteus).

(Nocturnal species, mahogany-red in colour, with

very tough integument.)

Oct. 26, 1909. One taken and tried perseveringly by Fantailed

Flycatcher, but ultimately abandoned. Also tried but soon given

up by Yellow-crowned Hangnest ; taken and after a little pulling

about sw-allowed entire by Dial Bird.

Nov. 7, 1909.—Taken by Black-winged Grackle; but so hard

was the insect that it shot away out of his beak. The bird

pounced on it at once on the sand}^ floor of the aviary and

ate it ; but if the insect had not been very lethai-gic, or if it

had fallen amongst the undergi'owth, it might have escaped

him. Hence probably the significance of its hard slippery

exoskeleton,
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Larvee of 8aw-fly (Cladkcs viminalis).

These larvse were yellow with black spots. They were sent to

me by Mr. Taylor.

Aug. 19, 1910. Refused without tasting by Yellow-crowned

Hangnest, Crested Bulbul, Rlue-bird, and Fantailed Flycatcher.

Tasted but lejected by Black-winged Grackle, Harmonious
Shrike-Thrush, Black-chinned Laughing Thrush, and Green
Toucanet.

Taken by Greater Spotted Woodpecker, placed in a hole in a

stump and haiximered, but ultimately flicked away and lost.

Two taken and eaten after much pecking and tasting by a

Shama. One eaten fairly readily by a Dial Bird ; but another

bird of the same species rejected a specimen after tasting and

flicking it from his beak about twenty times.

Wood-Ant {Formica ritfa).

May, 1910. Taken and eaten with avidity by the following

birds :—Pearl-spotted Owl ; Orange-headed Ground-Thrush
;

Dial Bird ; Shama ; Black-headed Sibia ; Blue-bird ; Pekin Robin

;

Harmonious Shrike-Thrush ; Spotted Oriole ; Larger Hill Mynah
;

Black- winged Grackle; Yellow-crowned Hangnest; Greater

Spotted Woodpecker.
A Capuchin Monkey also ate one after another, picking them

up in his hands and gobbling them as fast as possible.

Several specimens thrown into a cage containing three Wall
Lizards were tasted by two of them, but i-ejected at once without

being damaged in any way by the tasting.

Most of the birds showed no signs of objecting to the taste of

the ants, or even of perceiving anything peculiar in their flavour.

The Pearl-spotted Owl, however, shook his head, and the Spotted

Oriole wiped his V)eak on the perch after eating them. The
Pekin Robin and the Black-winged Grackle wiped the ants upon
their wings, presumably to remove the formic acid. It is inter-

esting to find the same device practised by two species so unlike

one another.

I found that the birds, like the monkey, would eat as many
of these ants as were given to them.

The unavoidable conclusion that these insects are palatable is

rather sui^prising in view of the frequency with which ants of

different kinds are mimicked in the tropics by Orthoptera, Coleo-

ptera, and other insects, as well as by spiders. ^Nevertheless, it

corroborates the opinion put forward by McCook and amplified

and endorsed by myself in 1909*, before these experiments were
made, that ant-mimicry is mainly serviceable as a protection

against the predatory Hymenoptera of the family Pompilidae, which
provision their nests with Arthropoda of various kinds, excepting

ants, and are certainly the direst enemies that spiders possess.

* Journ. Linn. Soc, Zool. xxx. pp. 265-268.
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Saw-fly (^Allantas areimtus).

July 21, 1909. One eaten by Mona Monkey fairly readily ; by

Capuchins readily ; by the Capuchin which on the previous day

had refused the Malacoderm Beetle {Khagonydie fnlva) ; smelt,

but not tasted by Lion Marmoset.

One eaten fairly readily b}^ Harmonious Shrike-Thrush ; by

Shama readily ; by Silver Pheasant ; refused without tasting by

Wild Turkey.'

Honey-bee [A2ns mellifica). (Workers.)

May 8, 1911. One offered to Silver Pheasant was taken from

the forceps but immediately flicked away ; the bird persevered,

however, and after much pecking and flicking about of the insect,

and wiping his bill on the ground, finally ate it.

One offered to Bornean Fire-backed Pheasant was inspected

carefully but rejected untasted.

One given to Pekin Robin was taken at once, but was quickly

flicked away. When pursued, however, by other birds in the

cage, the Pekin Robin pounced on the bee again and flew away

with it. Whenever he got a moment's peace, he put it on the

ground, pecked and flicked it about, wiping it now and again in

the sand and repeatedly shaking his head. At length he flew to

a branch, and holding the bee against it with his foot, pulled it

in two pieces, dropping one piece to the ground. Pie still

persevered with the other piece, however, but I finally lost sight

of him and do not know whether he ate it or not.

One given to a Cayenne Tanagei- was taken and chewed for a

long time ; the i-emains, however, were finally jammed into a

banana and left.

One taken by a Blue Tanager which, however, allowed himself

to be robbed without resistance or flight by a Maroon Tanager.

This bird, after a deal of mastication, ate the bee.

One given to Wall Lizard was eagerly seized, but was left after

one or two attempts.

Another was twice darted at by another lizard of this species,

but was left alone the moment the lizard touched it. It was then

boldly seized by a third lizard, which with one bite disabled the

bee by crushing the head and thorax. This lizai-d persevered for

about seven minutes, biting at the bee, but stopping after each

bite to lick his mouth with his tongue and rub it against the moss.

Finally he gave it up and went away.

Two Bluebottles ((7«^^;)9Aor« vomitoria) and a Hover-fly (Sijrjjhus)

given as a check experiment were seized and eaten in a few

seconds by the same lizards.

Humble Bee (Boinbus agrorain).

(See also infra, p. 853.)

Oct. 26, 1909. One eaten with avidity by Capuchin and by

Meerkat.



PALATABILITY OF SOME BRITISH INSECTS. 851

One given to CoUai'ed Jay-Thrush, which pecked it about and
scraped it in the sand for a. long time, wiping his beak in the

intervals, and ultimately left it. It was then picked up by a

White-crested Jay-Th]'ush, whicli treated it for some time in the

same way, but at last ate the mangled remains. This same bird

then took a specimen of the mimetic fly Arctojjhila mussitans, but

made just the same fuss over the eating of it as he had in the

case of the bee.

8ept. 18, 1910. One taken at once by Dial Bird, and after a

good deal of pulling about, pecking and Aviping in the sand, was
eaten. This bird had just previously eaten a small Tortoiseshell

Butterfly, and he took about the same time to finish off the one
insect as the other.

Sept. 20, 1910. One offered to Dial Bird was taken at once and
eaten with very little delay, after being wiped once or twice in

the sand. The bird flew away with a second specimen and I did

not see what became of it ; but he returned to me, and I had
difficulty in keeping him away from the bees with which I was
experimenting with other birds.

This Dial Bird was the one that ate the same sj^ecies of \{ umble
Bee two days previously.

Humble Bee {Bomhus'l joncellus).

July 31, 1909. One offered alive to Mona Monkey was
snatched at once and eaten bit by bit.

Humble Bee (Bombus ? terrestris).

July 31, 1909. One (dead) taken by Brazilian Hangnest and
pecked to pieces, the bird holding it the while in his foot against

the perch. The pieces pecked oflF were dropped about the cage

and not eaten.

Humble Bee [Bombus lapidariics).

May 31, 1909. One dead specimen given to the Meerkat was
eaten bit by bit, after being rubbed in the sawdust by the

animal's paws.

One dead specimen given to Capuchin (Cebiis sp. a) was taken

in the hands find eaten bit by bit, just as the Monkey would eat

a piece of hard biscuit or sugar. Neither of these mammals
showed any signs of disliking the ta.ste of the bees

;
quite the

contrary. Their molar teeth are evidently much better adajjted

for crushing the chitinous exoskeletons than are the beaks of the

bii-ds that tasted them.

One dead specimen offered to Syrian Bulbiil was taken after

about a minute's inspection. The bird pecked it and pulled it

about for at least five minutes and dodged away with it from
other birds that chased him. He grew, however, less and less
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keen, and ultimately allowed a female Black Tanager to rob liim

of it. The Tanager behaved in just the same way, pecking and

pulling it about and breaking it to pieces, but gradually losing

her interest. At last she picked up a piece of the thorax and

flew to a bush with it, leaving the remainder on the ground. I

could not see what became of the piece she Hew away with, but

she emerged from the bush without it, and wiped her beak on

a perch. She made no attempt to go back to the bits on the

ground. A Sibia tried these, but after a peclc or two left them,

and no other insectivorous bird in that compartment took the

least notice of them. So I picked up the abdomen and gave it to

the Harmonious Shrike-Thrush which had just finished oflf the

example of B. hortorum, mentioned below, and he ultimately ate

it after a great deal of pecking and pulling about.

Humble Bee [Bombus hortorum).

May 31, 1909. One living example fell to the ground of the

aviary when first liberated. Two Fantailed Flycatchers flew

down to it at once, but although interested would not touch it

;

while they were hesitating the bee took wing and escaped, none

of the birds in the aviary making any attempt at pursuit.

One dead specimen ofi'ered to a Shama. She allowed me to

hold it close to her beak, but would not touch it. None of the

other birds in the aviary would notice it when thrown to the

ground, though on a previous occasion they had shown great

eagerness in seizing dead butterflies. I then gave it through the

bars to the Harmonious Shrike-Thrush in the next compartment.

After pecking and pulling it about for six or seven minutes, he

ultimately ate it.

July 31, 1909. One sniffed at but rejected by two Meerkats ;

taken by a third and eaten.

One pecked and flicked away by Black-headed Sibia, by Shama
and also by Sun-Bittern, each making two or three attempts.

Then carried ofl' by female Black Tanager, but diopped to the

floor, where a North American Cat-bird tried it once or twice, but

gave it up. (The remains were now too mangled to be useful for

further experiment.)

I could not induce the Fantailed Flycatcher to take any notice

of this bee.

Conclusion. These experiments indicate that the Hum ble Bees

used for the tests were much more palatable to the mammals than

to the birds. With the exception of the one example of B. Icqn-

darius which was smelt and left untouched by two Meerkats, all

the bees offered to the Monkeys and Meerkats were eaten without

any kind of dislike of the flavour being evinced. The Meerkat
that rubbed the B. lapidarius in the sawdust did so, I suspect, to

remove some substance offensive to his sense of smell. On the

other hand, of the birds to which the bees were offered only three
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ate them, namely a Dial Bird, a Jay-Thrush, and a Shrike-Thrush.

The Dial Bird ate one quickly with only one or two wipes in the

sand. In the other cases there was a great deal of pecking and
wiping before the insects were finally disposed of. From the

behaviour of the birds there could be no doubt that there was
something in the bees not to their liking, even to those that

ultimately ate them. The Bulbul, Sibia, and Tanager were
obviously keen to eat them, and gave them the fullest possible

trial before finally rejecting them ; but whether it was the hairs,

or the hard chitin, or the flavour, or a combination of them that

made the insects unpalatable, I do not know.

Further experiments demonstrating the distastefulness of

Humble Bees to birds of difierent kinds are given in the following

section :

—

Experiments to test the significance of the resemblance between
Humble Bees [Bombus) and the Flies Arctophila mussitans,

Volucella botnhylans, and Chilosia iUustrata.

Bombus agi'oriim and Arctophila mussitans.

Oct. 26, 1909. Offered Bee to a Lion Marmoset which was

busily catching house-flies and bluebottles in his cage. He
looked at it, but would not touch it. I then offered the fly, but

he also refused to touch it. He did not, however, hesitate to take

a Red Admiral oflered a moment afterwards.

Offered Bee to Leach's Laughing Kingfisher. He took it at

once, but soon flicked it away. Six times in succession he took it

from my fingers and dropped it on each occasion. I could not

induce him to take it again. Instead he started pecking my
fingers. Thereupon I oflered him the fly, and he just as reso-

lutely refused to take it.

Offered Bee to Kagu, a New Caledonian Rail. He inspected

it, and after a little hesitation tasted it. But he would not touch

it again ; and when offered the fly, refused thab likewise.

Offered Bee to Central American White-browed Partridge.

He took it without hesitation, but after a peck or two left it and
went away. I then threw it to him, and he tasted it again ; but

would not eat it. I then threw him the fly, but he would not

touch it.

A Douracouli (a South-American monkey) ; a Honduras Turkey

;

a cock and a hen Reeves's Pheasant, and three hen Silver

Pheasants refused to touch both bee and fly, though they

inspected them intently for a few seconds.

Sept. 20, 1910. Bee offered to Hoopoe was taken at once and
tasted without being crushed, but was then left on the ground
uneaten. The bird refused the next one I oflered, and then

refused to take the fly, although he stretched his head towards

it and inspected it.

Bee ofiered to Yellow-crowned Hangnest, which took it at once,

but soon dropped it. A second time he took it, and dropped it.
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The third time it was offered he refused it, and immediately after-

wards refused the fly.

Bee offered to Sulphury Tyrant. I importuned the bird into

taking it from my tingeis no fewer than eight times, and each

time he flicked it away. The ninth time he refused to take it,

and then refused the fly.

Bee offered to Black-winged Grackle, which took it at once, but

dropped it. Twice more he took it and the last time flew a short

distance away and persevered with it for about three-quarters of

a minute, then leaving it returned to me ; he refused the next

bee I offered, and then refused the fly.

Bee oflfered to Silver Pheasant was at once taken, put on the

ground, pecked and crushed almost past recognition, but left

uneaten. The bird then took from my fingers three more speci-

mens in succession, but dropped them uncrushed from his beak
at once. The fifth he looked at, but would not touch, and then

also refused the fly after inspecting it.

The experiments described above with the Lion Mai'moset, the

Douracouli, the Turkey, and the E-eeves's and Silver Pheasants,

which would not touch either the bee or the fly after some seconds

of intent inspection, do not prove that the bee was known to be
distasteful, and that the fly was rejected in consequence. That
may be the explanation, The Douracouli, however, is nocturnal

and probably does not naturally feed upon diurnal-flying insects.

In the case of the Marmoset, the experiment does, however,

suggest very forcibly that the ArctophUa was not recognised as

closely allied to the bluebottles the animal was hunting. The
other experiments speak for themselves.

BomhifjS hortoruiiij Volucella bombylans, and
Chilosia illustrata.

July 31, 1909. Oflfered livixig Bombtos hortorum to the Bra-
zilian Hangnest that had just pulled the dead Bombus terrestris

to pieces. He took it directly, but instantly flicked it away and
wiped his beak. The bee then crawled up the bai-s of the cage,

and he again pecked and flicked it away. It was now too injured

to crawl although still alive, so I picked it up and offered it in

my fingers. He took it again and flicked it away. Twice more
the trial was made, with the same result, although he was
patently tiring of the trials. The next time he refused to

touch it after inspection. I then substituted a dead Volucella

bombylans. He inspected it, but did not touch it, and hopped up
to the top perch.

I then offered the nearly dead Bombus to another specimen of

the same bird. He took it from my fingers three times in

succession, and each time flicked it away. The fourth time he

refused to touch it. I then substituted the same specimen of

Volucella bombylans, but after looking at it he would not take it.
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I then again offered the Bombus to the first Hangnest. He
tooli it and flicked it away, and immediately afterwards refused

to touch the Volucella.

Next day I offered the first Hangnest a Bombus ?ig?d\\ ; he took

it from me three times, and flicked it away without attempting

to eat it, but immediately afterwards took Chilosia ilhcstrata and
ate it.

The second Hangnest took a dead Bombus, and flicked i1>' away,

and then ate Chilosia illustrata, hnt refused immediately after-

wards to touch a live Bo7nbus hortoruin.

Offered Bombus hortorum: to North American Cat-bird, which

came up to me on seeing other birds being fed. He pecked it

several times, but flicked it away and gave it up. During the

next quarter of an hour I could not induce him to touch either

Volucella bombylans or Chilosia illustrafa.

I then offered the Bombus on the forceps to a Sulphury Tyrant.

He pecked and flicked it away several times, then left it, and

refused it when offered again. I then offered him the Volucella

bombi/la7is both in the forceps and by throwing it to him on the

ground, but he Avould not touch it. After a little hesitation,

however, he took an Echinomyia ferox from the forceps and ate

it, and then took and ate Chilosia illitstrata. I then offered him
Bombus hortorum again, and he took it but soon rejected it, and
immediately afterwards refused to touch Volucella bombylans.

One Bombus hortorum offered to a Shama, which pecked it once

or twice, and flicked it away each time. He then refused to touch

the specimen of Volucella bombylans.

Tried the experiment with another Shama, which behaved in

exactly the same way towards the bee, and would not afterwards

touch the Volujcella bombylans.

One Bombus hortorum offered to Silver Pheasant was taken at

once, but left after some pecking and tasting. Then without

hesitation he took Chilosia illustrata from the foi'ceps and ate it

;

and promptly tried the Bombus again as it lay on the ground,

but would not eat it. Immediately afterwards he eagerly ate an
Ocypus olens and three specimens of Pterostichus (see pp. 837-838).

I made one Volucella bombylans do duty for all the experiments

described above and had it intact at the end. It was not pecked

by any of the birds, presumably because I never offered it to one

until he had tried Bombus hortorum a sufficient number of times

to reject it as unpalatable ; and there is no doubt in my opinion

that they did not distinguish between the bee and the fly.

Although Chilosia illustrata is also very like Bombus, the difference

in size is well marked. I suspect that in this circumstance lies

the explanation of the birds not confusing this species of fly with

the bee. They could judge the difference in size quite easily,

because the insects were held at the same distance from them.
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List of the Mammals, Birds, and Reptiles used for the

Experiments.

MAMMALS.
Mona, Monkey [Cercopithecus mona), Nigei'ia. Diana Monkey

(Cercopithecus roloway). Gold Coast and Guinea. Dent's

Monkey {Cercopithecus denti), Ituri Forest. Vevvet Monkey
(Cercopithecus 'pygerythrvs), Cape Colony. Yellow Baboon
[Papio sphinx), ISTigeria. Ceylonese Macaque {Macacus
pileatus), Ceylon.

Although feeding mostly upon fruits, roots, and vegetables of

various kinds, all the Monkeys of the Old World eat insects as

well.

Capuchins {Cebus, spp. ?).

Several immature specimens, belonging to undetermined species

inhabiting the forests of the northern pai'ts of South America.

Douracouli {Nyctipithecus trivirgatus).

A nocturnal Monkey from the Amazons.

Lion Marmoset (Leontocebus rosalia). Pinche Marmoset
[Leontocebics oedipios). Red-handed Marmoset (Leo7itocebus

rufimaiius). Common Marmoset {Ccdlithrix jacchus).

Although vegetable feeders in the main, the South American
Monkeys and Marmosets seem more addicted to an insect diet

than the Monkeys of the Old World.

Grey Lemur {Hapalemur griseus). Crowned Lemur [Lemur
coronatus). Black Lemur {Lemur macaco). White-fronted

Lemur {Lemur fidvus alhifrons). Mongoose Lemur {Lemur
onongoz).

Lemurs inhabit Madagascar. They do not appear to be pai-tial

to insects.

Suricate or Meerkat {Suricata suricatta).

Cape Colonj^ Feeds on small animals of various kinds and
paiticularly insects and their grubs {W. L. Sclater).

Yellow Meerkat {Cynictis penicillata).

Cape Colony. Feeds on small birds, mammals, eggs, and insects

{W. L. Sclater).

Banded Mongoose {Orossarckus fasciatus).

South and East Africa. Feeds on insects, fruits, seeds, eggs,

snails, etc., according to Bohm.

Common Indian Mongoose {Mangos micngo), from India, and
McCaxthy's Mongoose {Mungos fulvescens), from Ceylon, live on

small mammals, birds, reptiles, insects, and fruit. The White-
tailed Mongoose {Mtmgos albicattda), from Africa south of the
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Sahara, does not, so far as is known, differ in diet from the other

species just mentioned.

Marsh Mongoose {Mungos galera).

West and South Africa. An amphibious species feeding

mainly it is alleged upon crabs, fishes, frogs, and insects.

Grison (^Orison furax= Galictis vittata).

A musteline carnivore from the Argentine, feeding upon

small mammals and birds but also fond of fruit.

Common Armadillo {Dasypus villosas).

Argentine. Feeds on insects, grubs, worms, carrion, and

vegetable matter.

BIRDS.

Cape Robin-chat {Cossypha caffrci).

Range. East Africa to Cape Colony.

Food. Chiefly insects, spiders, and worms ; also berries and
small fruit (Jiclater d: Stark).

Common Thrush {Tardus musicus).

Range. Palsearctic Region, locally migi'atory.

Food. Insects, worms, fruit, etc.

Orange-headed Ground-Thrush (Geocichla citrina).

Range. The Himalayas up to 5000-6000 ft., Assam and
Tenasserim.

Blue Rock-Thrush (Geocichla (Monticola) cyanus).

Range. From South Europe and North Africa to Turkestan,

Tibet, the Himalayas, and Burma.

Common Rock-Thrush {Geocichla (Monticola) saxatilis).

Range. C. & S. Europe to C. Asia, N.E. Siberia and N. China.

Wood-Thrush {Hylocichla mustelina).

Range. Eastern North America, Central America to Guatemala,

Dial Bird {Copsychus saularis).

Range. Ceylon, India, ascending the Himalayas up to 5000 ft.
;

Burma and Tenasserim,

Shama {Cittocincla inacrura).

Range. Ceylon, India and Burma.

Bkie-bird {Sialia sialis).

Range. Eastern North America to a little west of the Missouri

River.

Food. Insects of various kinds ; also ripe fruits.

American Cat-bird {Galeoscoptes carolinensis).

Rmige. South-easteim United States to the Missovm, migrating

southwards in the winter.

Food. Insects, fruit and seeds.
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Mocking Bird (Jlimus j^olyglottus).

Range. Southern United States fi'om tlie Atlantic to the high

central plains ; locally migratoiy.

Food. Insects and fruit.

Cuban Mocking Bu'd {Mimns o^yheus).

Range. Jamaica, Porto Kico, Haiti, Cuba.

Saturnine Mocking Bird {Mimus saturninus).

Range. Brazil.

Great Tit {Parus majoi-).

Range. Widely distributed in the Palsearctic Region. Locally

migrating but mostly resident.

Food. Insects and seeds.

Pekin Robin {Liothrix Inteus).

Range. Himalayas from Simla to Bhutan ;
extending also into

China ; resident.

According to E. W. Gates the food of this bird consists of

berries, fruit, seeds, and insects.

Pied Grallina (GraUina australis).

Range. Australia, generally distributed.

, Food. Insects {Gould).

White-eared Bulbul [Pi/cnonotus leitconotus).

Range. Persia; Sind, the Punjab, the N.W. Provinces of

India, and Central India as far east as Hoshargabad.

White-cheeked Bulbul {Pycnonotus lencogenys).

Range. Afghanistan ; the Himalayas from Murree to Bluitan,

up to 7000 ft":

Red-vented Bulbul {Pi/cnonotus hcBinorrhous).

Range. Ceylon ; India roughly to the foot of the Himalaj-as.

According- to E. W. Gates the Indian species of Bulbuls feed

chiefly upon fruit.

Syrian Bulbul {Pycnonotus xanthopygvs).

Range. N.E. Africa, Arabia, Palestine, C3^prus.

Black-crested Bulbul {Otocompsa flaviventris).

Range. Nepal to Cochin China.

In the course of my experiments I noticed that Bulbuls of

different species were very keen on butterflies ; of beetles and

crawling insects generally they took little if any notice ;
but the

moment a butterfly was let loose in the aviary they were all on

the move. From this I infer that they are great butterfly-

bunters in their own countries.
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Or-ange-headed Laughing Thrush {Trochalo'pteron

erythrocephalv.m).

Range. Himalayas, from Chamba to Nepal up to 7000 ft.

Black-chinned Laughing Thrush (Trochalopteron nigrim&ntwm).

Range. Himalayas from Kepal to Assam (7000 ft.).

According to E. W. Gates the food of the Laughing Thrushes
{Trochalopteron) is the same as that of the Jay-Thrushes
{Garrulax).

Spectacled or Melodious Jay-Thrush (Trochalopteron canorum).

Range. China; Shanghai, Amoy, Fokien, Chekiang.

Black-headed Sibia (Sibia capisirata).

Range. Himalayas from Hazara to Bhutan, 5000-8000 ft. ;

resident.

Collaied Jay-ThriLsh [Garrulax picticoUis).

Range. China : Chekiang, Fokien.

White-crested Jay-Thrush (Garrulax leacolojyhus).

Range. Himalayas to Assam and Burma in the hill-tracts.

According to E. W. Gates the Indian species of Garrulax feed

ujaon every sort of insect and smaller reptiles, and probably also

on fruit.

Grey Struthidea {Strutliidea cinerea).

Range. South-eastern Australia ; resident.

Food. Insects, particularly beetles.

Spotted Griole (Oriolus mcccalahcs).

Range. Simiatra, Java, Borneo.

Harmonious Shrike-Thrush {Collyriochicla harmonica).

Range. Australia ; X. S. Wales and 8. Australia.

Food. Insects (Gouldj).

White-eyebrowed Wood-Swallow (Artamus superdliosus).

Range. Interior of South Australia.

Food. Insects (Gould).

Masked Wood-Swallow (Artamus personatus).

Range. South Australia, locally migratory.

Food. Insects (Gould).

Red-backed Shrike (Lanius colhcrio).

Range. Europe, migrating in the autumn and winter into

Western India and to South Africa.

Food. Insects ; small birds etc.

Fantailed Fh'catcher (Rhijndara tricolor).

Range. Australia, widely distributed.

Food. Insects of various kinds (Gould).
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Garrulous Honey-eater [Myzantha garrula).

Bangs. South Australia, Tasmania^,

Food. Honey and insects (Gould).

Black Tanager (Tachyphonus melaleuciis).

Range. Costa Rica through Panama, Venezuela, Ecuador to

Bahia.

Scarlet Tanager {Rhamphoccelus hrasilius).

Range. South-eastern Brazil.

Cayenne Tanager (Calliste cayana).

Range. Guiana, Venezuela, Ecuador, Peru.

Green Hangnest {Ostinojjs viridis).

Range. Guiana, Brazil, Ecuador.

Yellow Hangnest (Cassicics persicus).

Range. Trinidad, Guiana, Ecuador, Bolivia, Brazil.

Common Hangnest (Icterus vidgaris).

Range. Colombia, Venezuela.

Brazilian Plangnest (Icterus jamaicai).

Range. Noith Brazil.

jYellow-crowned Hangnest (Icterus chrysocephalus).

Range. Guiana, Venezuela, Ecuador, Bi^azil.

Larger Hill Mynah (Gracula intermedia).

Range. India : the south-eastern Central Provinces, the lower

ranges of the Himalayas from Kumaon to Assam, thence into the

Malay Peninsula.

Small Hill Mynah (Gractda religiosa).

Range. Ceylon and Southern India.

According to E. W. Gates these two species of Mynah ai-e

resident or only locally migratory and live exclusively upon
fruit.

Chinese Mynah (Acridotheres cristatellus).

Range, China : Shanghai, Hainan, Formosa ; Philippine

Islands.

Pied Mynah (Stu,rnopastor contra).

Range. Central and South India to Assam and Burma.

Javan Pied Mynah (Sttirnopastoi' jalloe).

Range. Sumatra, Java, Borneo.

Black-winged Grackle (Graculipica mela7ioptera).

Range. Java,
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Spotted Bovver Bird {Chlanii/dodera macidata).

Range. New South Wales.
Food. Principally fruit and grain [Gould).

King Bird of Paradise (Cicmnurus regins).

Range. New Guinea-
Food. Fruit and insecty.

Canadian Jay (Ferisoreus canadensis).

Range. Canada and the Northern States of the Union.
Food. Insects ; eggs, tiesh ; leaves of fir trees [Audubon).

Hooded Crow [Corv us comix).

Range. Palsearctic Uegion.
Food. Omnivorous (eggs, carrion, young birds, etc.).

White-collai'ed oi' E^ied Ci'ow [Corvus scajnilatus).

Range. Africa south of the Sahara.

Food. Omnivorous, with partiality for fiesh food.

White-backed Piping Ci'ow [Gymnorkina leuconota).

Range. S. Australia, New South Wales.
Food. Mostly insects [Gould).

Long-billed Butcher Crow [Cracticus destritctor).

Range. Australia.

Food. Chiefly insects.

Sulphury Tyi'ant [Pitangus sulphuratus).

Range. Guiana, Ecuador, Peru, Brazil.

Food. Mostly insects and animal food of various kinds as well
as fruit.

Greater Spotted AV^oodpecker [Dendrocopus major).

Range. Paleearctic Region.

Food. Insects.

Common Laughing Kingfisher [Dacelo gigantea).

Range. New South Wales and South Australia.

Leach's Laughing Kingfisher [Dacelo leachii).

Range. North-east coast of Australia.

Buft" Laughing Kingfisher [Dacelo cervina).

Range. East and North Austi'alia.

Food. These great Kingfishers feed mainly upon reptiles aaid

insects, but also upon rats and mice.

Elate Hornbill [Ceralogymna elata) and
Black Hornbill [0. afrata).

Range. W. Africa, Nigeria, etc.

Food. Insects ; snakes, small mammals, etc.

Proc. Zool. Soc—1911, No. LIX. 59
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Ground Horiibill {Bucorax abyssinicns).

Range. North Africa south of the Sahara.

Food. Insects, snakes, frogs, lizards (Stark and Sclater writing

of the closely allied southern species B. caff'er).

Hoopoe [Upu'pa epops).

Range. Southern Paljsarctic Region from Scandinavia and the

British Islands to Japan, migrating in winter to North Africa,

Arabia and India.

Food. Ground insects, beetles, grasshoppers and ants.

Oartagenian Motmot (Momotus suh-ufescens).

Range. From Panama, Colombia, and Venezuela to Matto Grosso.

Great Barbet (Megalcema vlrens).

Range. China and Upper Burma.

Levaillant's Barbet {Trachyphonus caff'er).

Range. S. Africa, Natal, the Transvaal, Rhodesia, etc.

Food. Fruits, berries, leaves, and insects such as termites

{Stark c& Sclater).

Green Toucanet (^Aulacorhamj)MijS sulcatus).

Range. Venezuela; Colombia.

Pearl-spotted Owl {Glaucidmm perlaticm).

Range. Africa south of the Sahara.

Food. Mostly insects (grasshoppers, termites) ; also mice and

lizai'ds {W. L. Sclater).

White-eared Scops Owl [Scops leucotis).

Range. Africa south of the Sahara to the Orange River.

Food. Chiefly insects, like grasshoppers ; also rats and mice

{W. L. Sclater).

Prince of Wales Pheasant (Phasianus principalis).

Range. North-western Afghanistan and North-east Persia.

Reeves's Pheasant [Phasianus reevesii).

Range. Mountains of Northern and Western China, extending

as far east as Kiu-Kiang.

Elliot's Pheasant {Galojyhasis ellioti).

Range. Mountains of South-eastern China.

Silver Pheasant [Gennceus nycthemerus).

Range. South China, Fokien and Chekiang.

Vulturine Guinea Fowl [Acryllium vulturinutn).

Range. East Africa from the Pangani River westwards to

Kilimanjaro and northwards to Somaliland.
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Pucheran's Guinea Fowl (Gutiera pucherani).

Range. East Africa : Zanzibar to the Tana River and thence
westwards into the interior.

N. American Wild Turkey [3feleagris americana).

Range. Formerly widely distributed in the United States of

America. Not migratory.

Food. Beechnuts, acorns, berries, green-shoots, etc. ; also grass-

hoppers, and other insects (Bendire).

Honduras Turkey (Meleagris ocellata).

Range. Central America : Guatemala, Yucatan, Honduras.
Food. Pi'obably of a similar nature to that of M. americana.

Long-tailed Parti'idge {Dendrortyx leucophrys).

Range. Highlands of GXiatemala and Costa Rica (Ogilvie-

Grant).

Brush Turkey {Catheturus lathami).

Range. North-east and East Australia.

Crested Curassow [C'rax alector).

Range. Northern part of South America : British Guiana,
Colombia, Rio Negro, etc.

Globose Cui'assow [Crax glohicera).

Range. Central America : Western Mexico to Honduras and
Cozumel Island.

Yarrell's Curassow (Crax carunculata).

Range. South-eastern Brazil from Rio Janeiro to Bahia.

Red-tailed Guan [Ortalis ruficauda).

Range. Venezuela and the island of Tobago.

Most Game-birds, especially when young, eat insects as well as

grain, nuts, and green-food.

Australian Bustard {Eupodotis australis).

Range. South and Western Australia.

Food. Seeds, vegetables, grasses, and insects (Goidd).

Vigors's Bustard {Otis vigorsii).

. Range. S. Africa : Cape Colony, Natal, etc.

Food. Seeds, insects, small reptiles [Stark 4' Sclater).

Ludwig's Bustard {Otis ludtvigi).

Range. S. Africa : Cape Coloii}^, Natal, Orange River Colony,

S. Transvaal
;
partially migratory within this area.

Food. Mostly beetles, caterpillars, and other insects {Stark ds

Sclater).

The food of Bustai-ds is probably much the same everywhere.

The diet is essentially mixed, and consists of grain, green- shoots and
leaves insects, small mammals (mice) and reptiles.
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Two-striped Thickknee ((Edicnemus bistriatus).

Range. Mexico through Central America to Yeneziieh\

Food. Insects, worms, snails, etc.

Trumpeter [Psojjhia crepitans).

Range. Brazil.

Food. Fruits, seeds, insects.

Cariama or Seriema (Caria-'iiia cristata).

Range. South-east Brazil.

Food. Reptiles and small mammals for the most part.

Abbott's Kail [RuUiis ahbotti).

Range. Assumption Island.

Black-tailed Water-hen {Trihonyx ventralis).

Range. Australia, south of the 25th parallel ; locally migratory.

Kagu [Rhinochoetus jnhatus).

Range. New Caledonia.

Sun-Bittern {Eurypyga helias).

Range. Northern countries of the Neotropical Eegion.

Food. Mostly insects.

REPTILIA

The Green Lizard {Lacerta viridis), from Central and Southern

Europe ; the Wall Lizard (Lacerta muralis), from Central and

Southern Europe; tlie FilfolaWall Lizard (L. muralis jilfolensis),

from Filfola, near Malta ; Duges's Lizard {Lacerta dugesii), from

Madeira; the Sand Lizard (Lacerta agilis), from North and

Central Europe ; and the Black-spotted Lizard {Algiroides nigro-

pitnctatus), from Dalmatia, feed mainly upon insects, worms, and

small slugs.

Glass Snake {02)hisanrii,s apus).

South-eastern Europe. Feeds on small mammals, reptiles,

slugs, etc.

N'otes upon some of the above described Fxperiments hy

Prof. E. B. PouLTON, F.R.S., F.Z.S.

Pages 815-820.

The experiments on the Pierince support the conclusion that

the perfection of the under surface procryptic resemblance affords

a ti'ue criterion of the degree of palatability.

P. brassicce, with its conspicuous gregarious larva, and imago

larger and less cryptically coloured than the other three species
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(although nearly the same as P. rapce ih this respect), was
distinctlj" the least palatable of the foiu\ On the other hand,
P. napi and E. cardamines, in which the cryptic resemblance is

carried to its highest pitch, appeared to be most palatable ; but
a larger number of experiments is greatly to be desired.

The results obtained in the two former species are of much
interest in relation to the experiments upon Mplanargia galathea

(p. 827).

Pages 820-822.

The evidence that T". urticce is not very palatable agrees with
mj' own experiments * with a Marmoset ; and I obtained the

same results with V. io when offered in considerable numbers to

lizards. It is probable that the procrj'ptic under surface of the

Vanessas is chiefly related to the attacks of mammals and of very

hungry birds during the long hibernating period. The special

interest in the eye- spots of V. io manifested by the Syrian Bulbul,

accords with previous observations on other insects and other

insect-eaters. Reptilian as well as Avian t.

Pages 823-825.

The evidence of a certain amount of unpalatability in

Brenthis (Argynnidae) is consistent with the degree of proeryptic

defence attained in this genus. It is also of much interest in

connexion with the experiments on Araschnia levana, the early

or levana form of which is probably a mimic of the species of

Brenthis. The examples of the Araschnia tested by the author

(pp. 823-824) were of the form pi^orsa, belonging to the later

brood, and generally looked upon as mimics of the White Admiral
[Limenitis sibi/Ua), which appears upon the wing at about the

same period. The expei-iments hei-e recorded prove that the

mimic is certainly unpalatable to several birds, and support the

conclusion that the resemblance is Miillerian or Synaposematic.

The evidence, so far as it goes, points indeed to the inference

that Araschnia is more unpalatable than its Brenthis model. A
few experiments on the imago of L. sihylla made by Mi-. Pocock
in the summer of 1910, also indicated that the prorsa form is

more unpalatable than the Lirnenitis. There is, however, nothing-

improbable in a Miillerian mimic being more highly protected than

its model. The role of model is related to many characteristics,

and relative abundance, conspicuousness, and extent of range
may play their part as well as relative unpalatability. Thus it is

probable, from its habits and flight, that the Eastern European
Neptis lucilla, W.Y. {= sappho Pall.) is more distasteful than its

Lirnenitis models, but the latter are widespread and abundant
species, and it is reasonable to suppose that the memories of

Eviropean insect-eating animals are more deeply impressed by
their pattern than by tliat of the Xeptis.

* Trans. Eut. Soc. Loud. 1902, p. 442.

t 'Essays on Evolution ' (Poulton), 1908, p. 210 : see also p. 326.
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Pages 825-827.
The desirability of experiments upon the palatability of the

genus Melitcea was suggested by the study in 1 908 of a collection of

butterflies from the Tian Shan or Celestial Mountains in Western
Mongolia. Small as it was, the collection was suflicient to show
that Melitcea is a dominant element in the insect fauna of the

locality. The large " Skipper," Hesperia antonia Spey, was also

abundantly represented, and I was at once struck with the marked
resemblance which its under surface would bear in the position of

rest to that of the species of Melitcea. The striking feature of the

latter genus is supplied by two black-bordered orange bands
which cross the hind wings and stand out conspicuously against

the cream ground-colour. These two bands, the outer with its

festooned, the inner with its irregular borders, present a highly

characteristic appearance. The small portion of the fore wing
under surface exposed in the position of rest conforms, as is

usual in butterflies, to the pattern of the hind and appears as a

slight extension of its area. In spite of differences in detail, the

two orange bands of the Hesperid closely resemble those of

Melitcea, and in all essential respects the exposed under surface of

the former reproduces that of the latter. In the Skipper the
outer margin of the outer band is cut into internervular con-

cavities, while the inner bulges into corresponding convexities

:

in the Nymphaline, concavities are seen along both borders. The
orange of the bands and the tint of the ground-colour—white
between the bands, greyish elsewhere—are also much paler in the

Skipper, but the orange pigment is probably quite different from
that of Melitcea and may rapidly fade. It is also interesting to

note that the orange bands of the under surface are represented

by black bands on the upper surface of the Skipper but by orange
bands on that of the Nymphaline. The allied Hesperia. sidce Esp.,

with golden bands, is doubtless a co-mimic with JI. antonia, while

in a third closely related species, JI. carthami Hiibn., the dark
bands have gained a bronzy greenish or yellowish tinge, probably

indicating the kind of variation out of which the pattern of the

two first-named species was produced by selection.

Probable evidence that Melitcea is a specially protected genus is

supplied by the well-known habits of the three British species

aurinicc {= aHemis) Rott., cinxia L., and athcdia Rott. All are

known to be gregarious in the larval state, and so abundant in

confined localities that they may be described as gregarious in

the perfect state also. All are slow-flying and conspicuous on the

wing and at rest between the flights, while individuals have been
observed to " sham death " when captured. Putting all the facts

together, it appeared probable that we have an interesting addition

to the list of mimics among the Paleearctic butterflies, a list

which is remarkably short in the western section of the Region.
Mr. Pocock kindly consented to test the hypothesis that Melitcea

possesses the distasteful qualities of a model for mimicry, and
Commander J. J. Walker kindly helped to obtain material for
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the experiments which are recoixled on pp. 825-827. The results

as a whole leave little doubt that Melitcea is distasteful to many
birds, and that it does actually possess the qualities which would
render it an advantageous model for the Hesperiidfe.

Pages 827-830.

The experiments on Melanm-gia gcdathea are of peculiar interest.

The northern belt Satyrinse of this genus, with their white ground-
colour, stand out from the rest of their group. The under sui-faces

are conspicuous, the species slow- flying and so abundant locally

that they may be called gregarious. The observations here
recoi'ded show that they are also distinguished by their greater
distastefulness from other common northern Satyrines. The
appeai-ance of the species of Melanargia, especially on the wing,
is markedly Pierine-like, and it is here also probable that a highly
distasteful genus has mimicked an assemblage of species which,
although generally less unpalatable, are excessively widespread and
abundant in individuals (see also p. 865).

Pages 830-831.

The experiments upoij Lycajnidse, Nemeobiina?, and Hesperiidfe

were not sufficiently numerous to form the foundation for safe

conclusions.

Pages 831-855.

The remaining experiments, for the most part, afford valuable

confirmation of previous work, but they also raise new questions

of great interest. Confirmation is afforded by the evident un-
palatability of Zygcena, Uicchelia, and Abraxas among the moths,
of the Saw-fly larvae, of the Telephoridas, Phytophaga, and Cocci-

nellidse among the beetles, and of the Hemiptera, as also by the
special and peculiar defensive secretions of the Carabidfe and, in

sharp contrast to all these observations, by the palatability of the

procryptically coloured moths and larvse.

Pages 847-848.

The apparent distastefulness of the humble-bee-like Volucella

honibylans suggests conclusions of so much importance and intei-est

that abundant confirmation is essential, and should be readilv

available with so common a species.

Pages 848-852.

Experimental evidence that the Aculeate Hymenoptera possess

some special defence independently of the stings of the females is

now obtained for the first time. It was suggested as probable by
the present writer in 1904, as a result of the observation that the

males of the bee Sphecodes emerge in immense numbers and
form complex mimetic associations, before the appearance of the

females, as also from the consideration that the Braconidse are

extensively mimicked *.

* Trans. Eiit. Soc. Lond. 1904, pp. 645-6.
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Page 849.

Although SO many insectivoi-ous animals in confinement dis-

regarded the special defence of Formica riifa, thei^e can be little

doubt that such defence is very effective in the wild state. It is

impossible on any other hypothesis to accovint for the conditions

under which the species exists—swarming in vast numbers in

restricted areas and an easy prey to any enemy that would dare

to attack.

A veiy important conclusion is suggested by several of the

experiments i-ecorded in this memoir, namely, that the tastes of

mammals and birds are widely difierent. The author points out

that the defence of the gi-ound-beetles appealed more strongly

to the mammals than to the birds, but it was also apparent in

many of the experiments that the unpalatability of conspicuous

Lepidoptera was, conversely, far moi-e obvious to the birds than

to the mammals. In view of the part which bii-ds are believed

to play in the production of mimetic resemblance, it is obvious

that this inference may be highly significant.

ADDENDUM.

Dr. p. Chalmers Mitchell's Memoir "On Longevity and

Relative Viability in Mammals and Birds," P. Z. S.

1911, p. 425.

[The Rev. F. C. R. Jourdain has kindly called my attention to

the fact that I have overlooked a valuable paper " On the

Duration of Life of the Animals in the Zoological Garden at

Frankfort-on-the-Main,"' by Director Dr. Max Schmidt, P. Z. S.

1880, p. 299, and containing many valuable figures as to

longevity].—P. G. i¥., Aug. 2, 1911.
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OF THE

ZOOLOGICAL SOCIETY OF LONDON.^

June 13th, 1911.

Edwin T. Newton, Esq., F.R.S., in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

Mr. H. G. PuMMEE, F.R.S., Pathologist to the Society, pre-
sented a Report on the Pathological Examination of Rats caught
in the Regent's Park and in the Society's Gardens. 500 rats

had been examined between the 1st of January and the 17th of

May, 1911, all in a precisely similar manner. The spleen, lungs,

glands, and blood were examined microscopically ; and from
any animal which looked in any way unhealthy cultures were
made.

The results were summarized as follows :—5 rats were caught
in the Park, and 495 in the Gardens : 283 of these were males
and 217 females.

3 rats had tubercle, 1 had tapeworm cysts in the liver, 49 had
Trypanosoma lewisi in their blood, 2 had empyema (not tubercular),

1 had a tumour of the lower jaw (the result of an old injury), and
1 had pleuritis and hydrothorax (not tubercular).

Bacteria were found in 71 rats : in 40 in the lungs, and in 31
in the spleen.

Saccharomycetes were found in the lungs of 16 rats.

Fleas were found on 4 rats, and lice on 3 rats.

The general condition of the rats was very good, and in none
was anything at all suspicious found.

* This Abstract is published by the Society at its offices. Zoological Gardens,
Eegeut's Park, N.W., on the Tuesday following the date of Meeting to which
it refers. It will be issued, along with the 'Proceedings,' free of extra charge,
to all Fellows who subscribe to the Publications ; but it may be obtained on the
day of publication at the price of Sixpence, or, if desired, sent post-free for

the sum of Six Shilling,', per annum, payable in advance.
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Mr. R. I. PococK, F.R.S., F.Z.S., the Society's Curator of

Mammals, exhibited the skin and skull of a Crested Rat
{Lojihiomys ibeanus), sent from British East Africa by Mr. R. B.

Woosnam, and after drawing attention to the characters of the

skull in this genus, said that in his opinion the coloration was
for the purpose of self-advertisement and rendered the animal
conspicuous at night.

Dr. R. W. Shufeldt, C.M.Z.S., sent for exhibition a photograph

he had taken of a living specimen of a male albino Woodchuck,
Arctomys monax, that had been sent to him from Virginia,

U.S.A.

Mr. R. E. Holding exhibited and made remarks upon the

Horns of a Highland Ram, a Fallow Deer, and a Roebuck, which
were fused at the base, and also the skull of a coursing Greyhound
with abnormal dentition.

Dr. R. E. Drake-Brockman, F.Z.S., read a paper on Antelopes

of the genera Madoqua and Ehynchotragus found in Somaliland,

specimens of most of which were exhibited at the Meeting. He
made general remarks on all the Dik-diks and gave a short

account of the species and subspecies, including the description

of a new form.

The Hon. Paul A. METHUEisr, F.Z.S., communicated a paper
" On an Amphipod from the Transvaal," in which he gave a

detailed description of a new freshwater Gammavid of the genus

Eucrangonyx, that had been found in caves in the Transvaal.

A paper was contributed by Mr. R. Lydekker on three African

animals. The first specimen was the skull of a Somali Rhinoceros,

a race for which the author adopted the name Rhinoceros hlcornis

somcdicus, Potocki. A Klipspringer skull from Northern Nigeria,

characterized by its great width and the peculiar form of the

lachrymal bone, was described as the type of a new race, Oreotragus

saltator porteusi. Finally, a Gazelle from Algeria was referred

to a new species, Gazella hayi, agreeing approximately in size

with G. dorcas, but distinguished by the much straighter and
non-lyrate horns, each of which carried only about a dozen rings.

The face-markings were approximate to those of G. cuvieri.

A paper entitled "A Contribution to the Ornithology of Western
Colombia," by Mr. C. E. Hellmayr, was communicated by Dr. P.

L. Sclater, F.R.S. This memoir was based on a collection made
by Mr. M. G. Palmer in 1908 and 1909, which, though numbering

hardly 700 specimens, was of considerable interest and contained

many rare species, and also furnished information of importance

to students of zoogeographical problems.
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any animal which looked in any way unhealthy cultures were
made.

The results were summarized as follows :—5 rats were caught
in the Park, and 495 in the Gardens : 283 of these were males
and 217 females.

3 rats had tubercle, 10 had tapeworm cysts in the liver, 49 had
Trypanosoma leioisi in their blood, 2 had empyema(not tubercular),

1 had a tumour of the lower jaw (the result of an old injury), and
1 had pleuritis and hydrothorax (not tubercular).

Bacteria were found in 71 rats : in 40 in the lungs, and in 31
in the spleen.

Saccharomycetes were found in the lungs of 16 rats.

Fleas were found on 4 rats, and lice on 3 rats.

The general condition of the rats was very good, and in none
was anything at all suspicious found.
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Mr. R. I. PococK, F.R.S., F.Z.S., the Society's Curator of

Mammals, exhibited the skin and skull of a Crested Rat
{Lopliiomys ibeanus)^ sent from British East Africa by Mr. R. B.
Woosnam, and after drawing attention to the characters of the
skull in this genus, said that in his opinion the coloration was
for the purpose of self-advertisement and rendered the animal
conspicuous at night.

Dr. R. W. Shufeldt, C.M.Z.S., sent for exhibition a photograph
he had taken of a living specimen of a male albino Woodchuck,
Arctomys 7iionax, that had been sent to him from Virginia,

U.S.A.

Mr. R. E. Holding exhibited and made remarks upon the
Horns of a Highland Ram, a Fallow Deer, and a Roebuck, which
were fused at the base, and also the skull of a coursing Greyhound
with abnormal dentition.

Dr. R. E. Drake-Brockman, F.Z.S., read a paper on Antelopes
of the genera Madoqua and EhyncJiotragus found in Somaliland,

specimens of most of which were exhibited at the Meeting. He
made general remarks on all the Dik-diks and gave a short

account of the species and subspecies, including the description

of a new form.

The Hon. Paul A. Methuen, F.Z.S., communicated a paper
" On an Amphipod from the Transvaal," in which he gave a

detailed description of a new freshwater Gammarid of the genus
Eucrangonyx, that had been found in caves in the Transvaal.

A paper was contributed by Mr. R. Ltdekker on three African

animals. The first specimen was the skull of a Somali Rhinoceros,

a race for which the author adopted the name Rhinoceros hicornis

somalicus, Potocki. A Klij)springer skull from Northern Nigeria,

characterized by its great width and the peculiar form of the

lachrymal bone, was described as the type of a new race, Oreotragus

saltator portetisi. Finallj^ a Gazelle from Algeria was referred

to a new species, Gazella hayi, agreeing approximately in size

with G. dorcas, but distinguished by the much straighter and
non-lyrate horns, each of which carried only about a dozen rings.

The face-markings were approximate to those of G. cuvieri.

A paper entitled "A Contribution to the Ornithology of Western
Colombia," by Mr. C. E. Hellmayr, was communicated by Dr. P.

L. Sclater, F.R.S. This memoir was based on a collection made
by Mr. M. G. Palmer in 1908 and 1909, which, though numbering
hardly 700 specimens, was of considerable interest and contained

many rare species, and also furnished information of importance

to stu dents of zoogeographical problems.
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June 27th, 1911.

Frederick Gillett, Esq., Vice-President,

in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

The Secretary read a Report on the Additions that had been
made to the Society's Menagerie during the month of May
1911.

Dr. W. T. Oalman, F.Z.S., exhibited a number of living

specimens of the Brine Shrimp [Artemia salina) which had been
bred from Tidman's Sea Salt. He remarked that this sea salt, as
sold in the shops, was found frequently to contain living eggs
of A^'teinia and that it was easy to obtain a supply of living

specimens. An 8 per cent, solution, allowed to stand for a few
days, produced a swarm of larvae, and these could be fed on the
strained juice of green leaves and raised to maturity.

Mr. J. Lewis Bonhote, M.A., F.Z.S., exhibited a pair of

Egyptian Desert-Mice (Meriones crassus) which showed a darker
and more rufous colour than normal examples. This coloration

had been artificially produced by keeping the animals in a moist
atmosphere at 80° Fahr. They were fii'st exposed to these con-
ditions on the 7th of April and a month later were conspicviously

darker ; after that the darkening process still continued, but more
slowly, and they appeared for some time previous to being killed

* This Abstract is published by the Society at its offices. Zoological Gardens,
Eegent's Park, N.W., on the Tuesday following the date of Meeting to which
it refers. It will be issued, along with the ' Proceedings,' free of extra charge,
to all Fellows who subscribe to the Publications ; but it may be obtained on the
day of publication at the price of Sixpence, or, if desired, sent post-free for

the sum of Six Shillings per annum, payable in advance.
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to have reached a limit to their darkening. During this same

period, and owing to the fine weather, other examples had been in

a temperature that rose during the day to 90°, falling at night to

60° or even lower. This had apparently produced no change in

their coloration. The change in the examples exhibited was

therefore due probably rather to the humidity than to the tempe-

rature. Mr. Bonhote was therefore inclined to think that the

pale colour of desert animals was due to the extreme dryness of

the atmosphere rather than to any special assimilation of their

colour to the surroundings.

Mr. R. I. PococK, F.R.S., F.Z.S., Superintendent of the

Gardens, exhibited photographs of a hybrid between the Somali-

land Wild Donkey (Equics asinus somaliensis) S and the Mountain

Zebra {Eqims zebra) $ , and remarked that although Mountain
Zebras and domestic Asses had been previously crossed, no hybrid

had hitherto been produced between this Zebra and the Somaliland

race of Equus asinus. The period of gestation was twelve months
and three weeks exactly. The foal showed much greater resem-

blance to Eqmis asinus than to E. zebra, the body being practically

unhanded, except for the spinal and shoulder stripes. The stripes

on the legs extended as high as the level of the belly and were

broader and more numerous than in the sire and narrower and
fewer than in the dam. In the presence of the shoulder stripe,

the spinal stripe, and the stripe on the base of the ear, the foal

resembled typical examples of Equus asinus and differed from its

actual sire, which was without those marks.

Mr. D. Seth-Smith, F.Z.S., the Society's Curator of Birds,

exhibited two immature Black-backed Porphyries {Porj^hyrio

melanonotus) which had been bred in the Gardens, and remai-ked

vipon their possession of a well-developed claw on the pollex.

Although these wing-claws were said to be functional only in the

Hoatzin amongst living birds, the exhibitor believed that they

were so also in the present species as also probably in the Common
Moorhen, these birds using these appendages to assist them in

climbing amongst reeds and other herbage.

The Secretary remarked that on a recent visit to the Ostiich

Farm of Mr. Carl Hagenbeck at Stellingen, near Hamburg, he

had seen in the incubator fertile eggs of StriUhio massaicus from

German East Afi-ica, 6'. australis from South Africa, and aS'. mo-

lybdophanes from Somaliland, the eggs all having been laid at

Stellingen. A. Reichenow (' Die Ybgel Africas,' vol. i. p. 7) had

already described and figured certain specific diflferences in the

number and arrangement of the pits on the eggs of these species.

He himself had been interested to notice that the eggs of the

Masai Ostrich were much larger than those of the others, more

spherical in shape, and very smooth and porcelanous in texture.

Those of the Cape Ostrich were somewhat similar in shape and



43

texture, but were much smaller ; Mr. Hagenbeck had informed
him that a pair of the Masai Ostrich bred by himself and sent out
to the Cape were regarded by expert ostrich farmers there as
unusually large birds. The eggs of the Somali Ostrich were
larger than those of the Cape Ostrich, but smaller than those of
the Masai species, and were markedly oval in shape with a rougher,
less polished surface.

The Secretary remarked that on his recent visit to Mr. Hagen-
beck's Zoological Park at Stellingen, near Hamburg, he had the
pleasure of seeing a fine young pair of the common African
Rhinoceros, obtained from British East Afi-ica, the exact locality

being unknown. The male closely resembled the ordinary figures

and movinted examples of the species, in that the skin appeared
to be smoothly stretched over the sides of the body, but the ears

were fringed with long tufts of hair. The female, on the other
hand, had no hair on the margin of the ears, and the general
external appearance was very different. At first sight it seemed
as if it were in very poor condition, the ribs standing out through
the skin, but closer inspection showed that in reality the skin

of the flanks was disposed in thick, permanent folds, arranged
roughly like ribs. Thinking it possible that these differences

might indicate the existence of distinct races of the Rhinoceros,
on returning to London he had at once examined the Society's

own pair of examples of this species, both of which had come from
British East Africa, probably somewhere near Nairobi. The
female, purchased in 1906, had the ears unfringed with hair, like

those of Mr. Hagenbeck's female, but the rib-folds on the skin

were no more than indicated, although thei^e were very heavy
permanent folds round the neck. In the male, obtained in the
current year from Nairobi as part of the King's African Collec-

tion, the ears were fringed with hair as in Mr. Hagenbeck's male,

whilst the rib-like folds on the skin were extremelystrongly marked,
as in the case of Mr. Hagenbeck's female. The presence or
absence of the marginal fringe on the ears was therefore probably
either an individually variable or a sexual character. In the
absence of knowledge of the exact provenance of all the four
examples, nothing could be said as to whether or no the presence
of the rib-like permanent folds on the body were racial. Their
existence, however, as well as the presence of the heavy fold round
the neck, showed that it was not correct to distinguish the Asiatic

Rhinoceroses from those of Africa by the presence in the former
of permanent skin-folds. The neck-fold was almost identical in

both, whilst, although they were differently arranged, deep body-
folds occurred in both.

Dr. A. Smith Woodward, F.R.S., V.P.Z.S., communicated a
paper by Dr. R. Broom, C.M.Z.S., entitled " On some new South
African Permian Reptiles.'
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Mr. F. E. Beddakd, M.A., F.R.S., F.Z.S., Prosector to the

Society, read a paper " On two new Genera of Cestodes from
Mammals," based on specimens collected from animals in the

Society's Gardens,

A paper was received from Miss Ruth Harrison, entitled
" Some Madreporaria from the Persian Gulf ; with a Note on the

Memoir and some Further Notes on Pyrophyllia injlata by
Sydney J. Hiokson, M.A., D.Sc, F.R.S., F.Z.S." This memoir
dealt with a collection of corals made by Mr. F. W. Townsend,
the most interesting species obtained being P. inflata and Tre-

vtiatotrochus zelandice, the latter of which was identical with the

specimens from Cook's Straits, New Zealand, described as Gono-

cyathus zelandioi by Prof. Martin Duncan. A new species of

Heterocyathus was described, and Professor Hickson appended a

note on the affinities of Pyrophyllia.

Mr. 0. L. BouLENGER, M.A., F.Z.S., contributed a paper " On
Variation in the Medusa of Moerisia lyonsi" based on an exami-
nation of 400 specimens. Nearly 14 per cent, of these were
found to be abnormal, and to fall naturally into two well-marked
groups containing completely distinct phenomena. The author
discussed these sepai'ately and in detail, and stated that he knew
of no form in which such a variety of abnormalities occurred as

in Moerisia.

Mr. Cyril Crossland, F.Z.S.
,
presented two papers, entitled

" The Marginal Processes of Lamellibranch Shells " and " Warn-
ing Coloration in a Nudibranch Molhxsc and in a Chameleon."
As a pendent to the second of these Sir Charles Eliot, K.C.M.G.,
C.B., F.Z.S., contributed a paper on " Chromodorids from the

Red Sea collected and figured by Mr. Crossland," containing an
account of three species of Chromodoris, which were noteworthy
as being varieties of known species or forms hitherto inipei-fectly

desciubed.

This Meeting closes the Session 1910-1911. The next Meeting
of the Society for Scientific Business will be held on Tuesday,
October 24th, 1911, at half-past Eight o'clock p.m.
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The following Papers have been received :

—

1. A. D. Imms, D.Sc, B.A.

On some Oollembola from India, Burma, and Ceylon, with a

Catalogue of the Oriental Species of the Oi'der.

2. Prof. P. P. SusHKiN, C.M.Z.S.

Ontogenetical Transformations of the Bill in Ardea cinerea.

3. E. P. Stebbing, F.L.S., F.Z.S.

Game Sanctuaries and Game Protection in India.

Communications intended for the Scientific Meetings should

be addressed to

P. CHALMERS MITCHELL,
Secretary.

Zoological Society op London,
Regent's Park, London, N.W.

July Uh, 1911.
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The Society consists of Fellows, and Honorary, Foreign, and

Corresponding Members, elected according to the By-Laws. It

carries out the objects of its foundation by means of the collection

of living animals, by its Librarj', and by its Scientific Publications.

The Office of the Society, Eegent's Park, N.W., where all com-

munications should be sent, addressed to " The Secretary," is open

from Ten till Five, except on Saturdays, when it closes at Two p.m.

The Library, under the superintendence of Mr. F. H. Waterhouse,
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LIST OF PUBLiCATEONS.
The scientific publications oi: the Zuological Society of London

are of two kinds—" Proceedings/' published in an octavo

form, and " Transactions/' in quarto.

According to the present arrangements, tlie " Proceedings"

contain not only notices of all business transacted at the scien-

tific meetings, but also all the papers read at such meetings

and recommended to be published in the "Proceedings '" by

the Committee of Pul)lication. A large number of coloured

plates and engravings are issued in the volumes of the

" Proceedings/' to illustrate the new or otherwise remark-

able species of animals described therein. Amongst such

illustrations, figures of the new or rare species acquired in a

living state for the Society's Gardens are often given.

The "Proceedings" for each year are issued in four

parts, paged consecutively, in the months of ]March, June,

September, and December. From January 1901 they have

been issued as two half-yearly volumes, indexed separately.

An " Abstract of the Proceedings " is published by the

Society on the Tuesday following the date of Meeting to

which it refers. It is issued along with the " Proceedmgs/'

ivce of extra charge, to all Fellows who subscribe to the

Publications, but it may be obtained on the day of publi-

cation at the price of Sixpence, or, if desired, sent post free

for the sum of Six Shillings per annum, payable in advance.

The "Transactions" contain such of the communications

made to the scientific meetings of the Society as, on account of

the nature of the plates required to illustrate them, are better

adapted for publication in the quarto form. They are issued

at irregular intervals.

Fellows and Corresponding Members, upon payment of

a Subscription of One Guinea before the day of the Anni-

versary Meeting in each year, are entitled to receive the

Society's Publications for the year. They are likewise

entitled to purchase the Publications of the Society at 25 per

cent, less than the price charged for them to the Public. A
further reduction of 25 per cent, is made upon purchases of

Publications issued prior to 1881, if they exceed the value of

five pounds.

Fellows also have the privilege of subscribing to the

Annual Volume of the Zoological Ptccord for a sum of 305.

(which includes cost of delivery), payable on the 1st. of July

in each year; but this privilege is forfeited unless the

subscription be paid before the 1st. of December following.

The following is a complete list of the publications of the

Society already issued.
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;
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; (3) a short description of some of the principal

animals in the Collection (now containing over 3000 spe-

cimens), together with 50 Photographic Illustrations and
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December, 1911.

P. CHALMEES MITCHELL,
iSecretary.
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ZOOLOGICAL SOCIETY OF LONDON.

THE ZOOLOGICAL RECORD.
T^HE object of the Zoological IIecord is to give, hj means of an

annual Volume, complete lists of the Works and Publications

relating to Zoology in all its branches that have appeared during

the year preceding the issue of the Volume, together Avith full

information as to the points they deal with, arranged in such a

manner as to serve as an Index to the literature of Zoology i)i all

parts of the globe, and thus to form a repertory that will retain its

value for the Student in future years.

The ' Zoological IIecord ' having been amalgamated with the

International Catalogue of Scientific Literature, Zoology, Volumes

from 43 onwards can now be obtained only from Messrs. Harrison

& Sons, except when purchasing complete sets from the Zoological

Society.

Under the scheme of amalgamation, Pellows of the Society, and

Institutions already on the subscription-list, have the privilege of

subscribing at the old rate of 30.s-. per annum, which covers the

cost of carriage of the volume. The subscription becomes due on

July 1st. in each year, and lapses if not paid by the 1st. of December

following.

The Society is able to supply complete sets of the IIecord on tlie

following terms :

—

Vols. 1 to 37, price £14 10s. net.

Vols. 38 to 42 at 10s. each net.

Vol. 43 and onwai'ds at 40.s. each.

The prices for separate volumes are as follows :

—

Vols. 1 to 42 (except Vols. 4 and 6) 10s. each net.

The price of tlie 'Zoological Record,' Vol. 43 and subsequent Folumes,
published now by Messrs. ITari'ison and Co., is 40s. each.

Index Zoologicus. An alphabetical list of names of genera

and subgenera proposed for use in Zoology, as recorded in the

' Zoological IIecord,' 1880-1900 ; together with other names not

included in the ' Nomenclator Zoologicus' of S. IT. Scudder. Com-

piled (for the Zoological Society of London) by Chaeles Owen
Waterhopse and edited by David Shakp, Editor of the ' Zoologica]

Eecord.' London, 1902. , Price to Eellows, 18*.; price to the

public, 20s., or if sold with a set, 10^.

Divisions of the ' Zoological Ptecord ' of Vols. 39 to 42 can be

supplied by the Society, but after Vol. 42 they can be had only of

Messrs, Harrison & Sons, 46 St. Martin's Lane, AV.C.

[i'. T, o.



SEPARATE DIVESIOXS OF THE ZOOLOGICAL RECORD.

Divisions of the 'Zoological Record,' Vols. 39-42, containing

the literature of the years 1902-1905, may be obtained separately

as follows :
—

s. d.

liist of abbreviations of journals, etc 2 net.

(Special Records, viz. :

—

1. General Sulyccts 2 6,,
II. Mammalia 2 6,,

III. Aves 6 „

IV. Reptilia and J^atrachia 2 6,,
V. Pisces 2 6 „

VI. Tunicata 1 „

VII. Molhisca 4 „

VIII. Rrachiopoda 10,,
IX. Bryozoa 10,,
X. Crustacea 2 Q „

XL Arachuida 2 „

XII. Myriopoda 16,,
XIII. Insecta 12 0,,
XIY. Echinoderma 3 6,,
XV. Vermes 3 0,,
XYI. Ccelenterata 1 6 „

XVII. Spougife 2 „

XVIIL Protozoa 2 „

Index of new names of genera and subgenera . 2 0,,

Divisions from Vol. 43 onwards are now supplied by Messrs.

Harrison & Sons, 40 St. Martin's Lane, London, W.C.

P. CHALMERS MITCHELL,
Sea\'tari/.

Regent's Pakk, London, N.W.

December, 1911.
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EXHIBITIONS AND NOTICES.

May 23, 1911.

Dr. A. Smith Woodward, F.R.S,, Yice- President,
in the Chair.

The Secretary read the following i-eport on the additions made
to the Society's Menagerie during the month of April, 1911 :

—

The number of registered additions to the Society's Menagerie
during the month of April last was 274. Of these 75 were
acquired by presentation, 147 by purchase, 34 were received on
deposit, 5 in exchange, and 13 were born in the Gardens.
The number of departures during the same period, by deaths

and removals, was 169.

Amongst the additions special attention may be directed to :

—

1 Black Serval (Felis serval), from JSTaii-obi, presented by the
Marchioness of Donegal to H.M. The King's African Collection,

on April 25th.

2 Bacti'ian Camels {Camelushactrianus), from Central Asia, and
1 Yak (Poep/mgus grunniens), from Tibet, presented on April 4th
and 29bli respectively, by H.G. The Duke of Bedford, K.G.,
President of the Society.

1 Js^Vipspvinger (Oreotragus saltator), from Somaliland, presented
by R. E. Drake-Brockman, Esq., M.R.C.S., F.Z.S., to H.M. The
King's African Collection, on April 28th.

1 Savannah Deer (^Dorcelaphus savannarum), from Iquique,
Chile, presented on April 24th by Miss Peggy Lomax,

1 Black-tailed Oribi [Oarehia nigricaudata), from the Ivory
Coast, presented by F. W. F. Jackson, Esq., to H.M. The King's
African Collection, on April 4th.

2 Australian Bee-eaters {Merops ornatus), from New South
Wales, new to the Collection, purchased on April 30th,

2 Woodhouse's Jays (Aphelocoma woodhousei), from North
America, and 3 Pigmy Ground-Doves {Chamcepelia minuta), from
South America, new to the Collection, received in exchange on
April 1st.

2 Shai-pe's Wood-Owls [Syrniumnuchale), 1 Eraser's Eagle-Owl
{Bubo poensis), 1 Beautiful Wood-Hawk {Dryotriorchis sjyeciabilis),

and 1 One-streaked Hawk {Melierax monograni'micus), from
Dunkwa, Gold Coast, presented by Dr. H. G. F. Spurrell to

H.M. The King's African Collection, on April 2nd.

4 Gigantic Salamanders {Megalohatrachus maximus), from Japan,
purchased on April 28th.

The Rev. A. Miles Moss, M.A., F.Z.S., F.E.S., gave a short

account of his memoir on the Sphingidse of Peru, based on studies

of Lepidopteva, with special reference to the larvfe, which he had
made during a three years' residence at Lima.

This paper will be published in the ' Transactions ' in due
course.

Proc. ZooL. See— 1911, No. LX. 60



870 DR. J. STUART THOMSON ON

PAPERS,

37. The Alcyonaria of the Cape of Grood Hope and Natal.

—

GoRGONACEA. By J. Stuart Thomson, Ph.D., F.R.S.E.,

F.L.S., Lecturer and Senior Demonstrator in Zoology,

University of Manchester *.

[Received May 4, 1911 : Read May 23, 1911.]

(Plates XLIII.-XLY.t and Text-figure 167.)

The Alcyonaria here reported on were collected during the years

1898 to 1907, off the coasts of Cape Colony and ISTatal. In
a previous paper + I dealt with the Alcyonacea, and in the
present report I confine myself to the Gorgonacea. This con-

tribution is not, however, to be regarded as an exhaustive one, as,

unfortunately, the specimens have come into my hands at different

times. Professor Hickson has contributed two papers on South
African Alcyonaria to the publication, ' Marine Investigations in

South Africa,' and I have to thank him for allowing me to

examine his type-specimens and microscopic slides of the spicules

of various forms.

I have also to thank Professor J. D. F. Gilchrist, formerly
Government Biologist at the Cape of Good Hope, who kindly
entrusted these Alcyonarians to me for description.

In this paper, the following 19 species are described or recorded,

of which 6 are new :

—

Family Briareid^.

S^iheria capensis, sp. n., p. 871.

Spongioderma verrucosum Mobius, p. 874,

Family Melitodidje,

MeMtodes esperi W. & S., p, 874.

Melitodes nodosa "W, & S., p, 876.

Melitodes dichotoma Pall., p. 877.

Family IsiD^.

Ceratoisis ramosa Hickson, p. 877,

Family Muriceid^.

Muriceides fusca, sp. n., p. 878.

Acanthogo7-gia armata Yerrill, p. 880.

* Communicated by Prof. Aethue Dendt, D.Sc, F.R.S., F.Z.S.

t For explanation of the Plates see pp. 892-893.

X "The Alcyonaria of the Cape of Good Hope and Natal.—Alcj'onacea " (with
our plates). Trans. Roy. Society Edinburgh, vol. xlvii. part iii. (No. 19), 1910.
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Family Plexaurid^e.

Eunicella jjcijnllosa Esper, p. 880.

Psamviogoygia pulchra, sp. ii., p. 881.

Euplexanra 7nedia, sp. n., p. 883.

Family MALACOGORGiiDyE.

Malacogorgia capensis Hickson, p. 884.

Family PrimnoiDjE.

Stachyodes gilchristi, sp. n., p. 885.

Thouarella hicksoni, sp. n., p. 886.

Family Gorgoniid^.

Gorgonia capensis Hickson, p. 887.

GorgoniaJlammea E. & S., p. 888.

Family Gorgonellid^.

Scirpearia furcata emend. Simpson, p. 888.

ScirpeariaJiagellum emend. Simpson, p. 888.

Hichsonella spi?'cdis Simpson = Juncella spiralis

Hickson, p. 889.

Family Briareid^.

Stiberia capensis, sp. n. (PI. XLIII. fig. 4 ; PI. XLV.
figs. 4«-6".)

The colony is of a dark i^ed colour, resembling that of Gorgonia
Jlammea E. & S.,and consists of (1) an encrusting base, (2) a more
or less cylindrical trunk, and (3) an expanded apical part. The
basal part is 10 mm. long, 13 mm. broad, and 6 mm. high.

The trunk is about 27 mm. in height, 6 mm. in diameter basally

and medially, and about 7 mm. apically. The lowest polyp is

situated on the trunk about 13 mm. from the base. About
fourteen polyps are situated near the apex of the trunk, and these

are almost entirely confined to three sides. The largest polyps of

this part are 2 mm. in height and 3 mm. in diameter. The
distance of the polyps from one another varies considerably,

namely from about 1 to 3 mm. The apical part of the colony is

about 14 mm. in height and 15-17 mm. in diameter (including

the polyps). The polyps are in this part more prominent than
in the trunk region. They vary from 2-3 mm. in height and
breadth. The polyps are irregularly scattered over the surface of

the apical part, and the interval between them varies from about
1 to 5 mm. There are thirty to forty polyps in the apical part.

The entire surface of the colony is rough to the touch and has
a tough consistency. In the centre of the colony there is a horny
and limy axis ; in other words, the axis consists of horny tissue

and in association with this a large number of spicules. The
spicules of the axis usually differ in form from those of the cortex.

60*
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There is a ring of canals immediately svirrounding tlie axis and

another ring occurs in the cortex. The polyps are retractile

within the verruete. In my specimen all the polyps are retracted.

Spicules aie present in the anthocodise.

The spicules of the polyps are (1) small tri-radiate spicules with

sharp spines on the blunt ends of the rays, this being the

commonest type of spicules in the polyps
; (2) rods with spines on

the expanded ends, some of which approach a dumbbell shape
;

(3) approximately straight rods ; and (4) spindles. The spicules

are arranged in eight longitudinal bands on the anthocodise and

do not appear to be in any definite arrangement in relation to one

another. They are all red in colour.

The spicules of the axial part of the trunk are (1) colourless rods

with few spines, (2) spindles with blunt processes, the latter Avith

spines or thorns, and (3) irregulax'ly-shaped spicules.

The spicules of the cortex of the trinik are most frequently

spindles (with a similar shape to those of the axial part), tri-

I'adiate spicules, short rods, and small irregularly-shaped spicules.

The spindles are more characteristic of the cortex, and the rods of

the axial part. The wall of the stomodseum contains numerous

small red spicules, mostly tri-radiate forms.

The dimensions of the spicules are as follows :—From the polyps :

(1) large spindles, from 0-119 x 0-085 to 0-188x0-119 mm.;
(2) tri-radiate forms, from O'OSlx 0-0357 to 0-068 X 0-068 mm.

;

(3) 4-rayed forms, from 0-051x0-0425 to 0-068x0-051 mm.;

(4) small dumbbell-like forms, but with double ends, about

0-051x0-020 mm.
From the cortex of the trunk : (1) large spindles, from

0-0935 X 0-0595 to 0-221 x 0-119 mm
; (2) small tri-radiate forms,

from 0-0357x0-051 to 0-0595x0-022 mm.; (3) dumbbell-like

forms approximately the same size as those of the polyp.

From the axial part of the trunk : (1) large spindles (only a few

occur), from 0-204x0-1105 to 0-289x0-0935 mm.; (2) rods,

from 0-085x0-0255 to 0-272x0-0765 mm.; (3) irregularly-

shaped spicules, from 0-238x0-119 to 0-340x0-119 mm.
Loccdity, etc..

—" Pieter Faure," No. 13139. Cape Morgan,

N.N.E. 9| miles. Depth, 47 fathoms. Procured by dredge.

Nature of bottom, bi'oken shells. Only one specimen of this

species was collected.

Studer gives the following diagnosis of the genus Suheria :
—

" Stamm einfach oder verzweigt, aufrecht, mit einer Achse, die

aus unverschmolzenen, von Hornsubstanz umgebenen stabformigen

Spicula gebildet wird und der Ernahrungscanale entbehrt. Rinde

dick, enthalt spindelfdrmige stachlige Spicula. Die Polypenwarzen

sind gross, senki'echt vom Stamme abstehend, die Ofihung an der

Spitze der Warzen achtstrahlig. Die Polypen von der Basis bis

in die Tentakel mit feinen spindelformigen Spicula erfiillt. Um
die Achse ein Kranz von Langscanalen."

Studer adds that the genus Suheria stands near ,Spo?igioderma,

but difiers from it in the form of the calyx and spicules.
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Three species of the genus S'uberia have been described, and the

following table shows the difi'erences between them so far as these

can at present be stated.

Suberia capetisis, sp. n. Suheria ffentJii Str. Suheria Icoellikeri Str. Suheria clavaria Str.

Colour, dark red.

Simple, unbranched. Branched.
.

Height 53 mm. 80 mm.
Trunk cylindrical, Cylindrical,

expanded at the apex.

Polyps at the apex but Polyps not terminal
not terminal, 2-3 mm.
in height.

The nnd is firm and
rough.

The spicules are :—

•

(1) rods, (2) spindles,

(3) tri-radiate forms,

(4) 4-rayed forms,

(5) irregular spicules.

No canals in axis.

Canals immediately out-

side the axis.

Axis of horny tissue with
numerous associated

spicules.

(1) straight warty
spindles,

(2) curved warty
spindles,

(3) 4-rayed forms,

(4) double crosses,

(5) irregularly branch-

ed spicules.

Canals in the axis.

Canals in the circum-

ference.

Eose-red, disappearing

in alcohol.

Branched.
About 110 mm.
Cylindrical, branches

expanded at the

apices.

1-1"5 mm. in height.

The rind is thin and
rough.

(1) rod-like spicules,

(2) cross - shaped or

triplets.

Flesh-coloured during
life, disappearing in

alcohol.

Simple, unbranched.
160 mm.
Cylindrical, expanded

at the apex.

Polyps thickly crowded
together at the apex,
1-2 mm. in height.

The rind is soft and
smooth.

(1) slightly spined
spindle-shaped rods,

(2) crosses,

(3) spinous spindles.

Dimensions of Spicules :-

Large spindles, from
0-0935 X 0-0595 to

0-0289X0-0935 mm.;

tri-radiate forms, from
00357 X 0051 to 0068
X 0-068 mm.

rods, from 0-085X 0-0255

to 0-272X0-0765 mm.;

irregularly - shaped
spicules

' from 0/238X
0-119 to 0-340X0-119
mm.

dumbbell-shaped forms
about 0-051X 0*020mm

.

Habitat :—South Africa,

Cape Morgan, N.N.E.,

9J miles. Depth, 47
fras. By dredge.

Bottom, broken shells.

Axis surrounded bj' a

wreath of canals.

Axis consists of smooth
rod-like spicules

(with few spines)

lying close to one
another.

Straight, warty spi- Warty, thorny spi-

cules, from 6-09 X cules, 0-24 and 0-021

0-08 to 0-34X0-10 mm. in length
;

mm.
curved, warty spindles rods ( " Drillinge "

)

from 0-24X012 to from axis, 0-35 ram.

0-30X010 mm.

;

long, spiny, carved
spindles, from 0-4X
0-04 to 0-24 X 0-4

mm.;
irregularli' branched
spicules, from 024
to 0-06 mm. in widest
diameter

;

4-raj'ed forms, 0-32 to
0-06 and 0*20 to 0-12

mm.

;

double crosses, from
0-1 to 0-025 and 0-08

to 0-01 mm.
Shallow water, off Xorthof New Zealand.

Port .Jackson

(Australia).

Axis as in the last

species " well separ-

ated" and consists of

long, slightlj' spined,

spindle-shaped rods ;

crosses also occur.

Spinous spindles from
the rind, O"! to O'lS

mm. in length
;

long, slightly spined,

spindle-shaped rods,

0-237 and 0265 mm.
in length.

Atlantic, off Monte
Video
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Spongiodeema verrucosum Mobius.

This species has already been describerl fi-om South African

waters by Hickson in liis papel- on the Alcyonaria and Hydro-
corallina; of the Cape of Good Hope, Part I,

Localities, etc.—Apparently a shallow-water form.
" Pieter Fanre," 12310. Port Shepstone, north, 8 miles.

By dredge. Depth, 36 fathoms. Nature of bottom, broken shells

and stones. Date, October 30, 1902.
" Pieter Faure," 11127. Umkomass River mouth, N.W. by W.

i W. 5| miles. By large dredge. Depth, 40 fathoms. Nature

of bottom, broken shells and stones. Date, December 30, 1900.

Family Melitobid^.

Melitgdes bsperi W, & S, (Text-fig, 167.)

The specimen is about 104 mm. in length and 117 mm. in

breadth, but these dimensions are only approximate as several of

the terminal branches were broken away. The colony had three

beautiful young specimens of Gorgonocephalus intertwined among
its branches.

Text-fig. 167.

Melitodes esperi and Gorgonocephalus.

The colony is red in colour, and is attached to the substratum
by a broad, tl-unk-like base. The branches are mostly in one
plane, although a few are slightly turned inwards in a direction
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vertical to the main axis. There is a slight anastomosis of the

branches ; the meshes thus produced are veiy irregular in shape.

Sometimes branches, which may be slightly divided, are seen

growing into the meshes ; these offshoots may arise from the

internodes, but this is rare.

The nodes and internodes are veiy distinctly marked, the former
being dark red and the latter light red in colour. The internodes

vary in length from 2 mm. near the base to 9 mm. towards the

apex of the colony. The nodes are more or less ring-shaped, but
they have a slight projection in front. The nodes are smaller

towards the apices of the branches than near the bases and are

not so easily distinguished from the internodes. Near the base

the nodes may be 4 mm. in length and 3 mm. in diameter
;

towards the apex they are about 1 mm. in length and diameter.

The axis consists of long needle-like spicules densely compressed
together. The lower part of the axis is not perforated by canals.

On a branch of average size, the diameter of the axis is about

1 mm. The internodes of the axis are pale pink, the nodes
darker in colour.

The base of the colony is a thick trunk about 5 mm. in

diameter, but it soon divides and gives rise to the branches. The
branches are disposed in a more or less fan-shaped manner.
Various organisms, such as Polyzoa, Brachiopods, and Hydroids,

are thickly grouped at the base of the colony.

The coenenchyma covering the axis is about ^ of a millimetre

in thickness : its surface is densely covered by an extremely large

number of spicules of varied size and shape. A rough surface is

produced by the slightly protruding spicules.

The contracted polyps appear as yellow papillfe on the surface

of the coenenchyma, and are about '6 mm. in height and 1 mm. in

breadth. On the large, basal branches of the colony, the polyps

are only distributed on three sides, but on the apical branches

they occur on all sides. Polyps are situated on the nodes, and

not simply confined to the internodes. The spicules of the polyps

are yellow, and are arranged in eight areas.

The spicules of the coenenchyma are of the following forms :

—

Clubs, with broad leaf-like processes ; curved spindles with

narrow processes, some of these spicules are so much curved as

almost to form a semicircle ; straight spindles of two forms :

(a) those with small processes, and (b) those with broad, expanded

processes ; other spicules are irregular in shape, owing to the

presence of broad processes, which produce a more or less branched

appearance ; one of these spicules has, for example, three apical

prongs or processes.

The spicules of the coenenchyma are all red in colour.

The spicules of the polyps are as follows :—
Straight spindles fairly similar in form to those of the coenen-

chyma ; curved spindles, also fairly similar in shape to those of

the coenenchyma, some of these spindles are bifurcated at the end
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in a similar manner to that shown by Wright and Studer for this

species ; straight rod-like spicules with rounded processes ; clubs

and spicules of an irregular shape.

The spicules of the polyps are yellow in colour.

The spiculesof thecoenenchyma have the following dimensions:

—

(a) Clubs, from 0-102 x 0-054 to 0-187 x 0-076 mm.
;
{b) curved

spindles, from 0-085 x 0-0204 to 0'238 x 0-047 mm.
; (c) straight

spindles, from 0-0765 x 0'0204 to 0272 x 0-0646 mm.
; (d) irregu-

larly-shaped spicules, from 0-085 x 0'068 to 0-119 x 0-068 mm.
The dimensions of the polyp spicules are as follows :

—

(a) straight

spindles, from 0'081 x 0037 to 0-153x0-025 mm.; (b) curved

spindles, from 0-122 x 0-034 to 0-187 x 0-034 mm.
;

(c) clubs, from

0-085x0-034 to 0-136x0-051 mm.; (d) irregular spicules, from
0-076 X 0-1 10 to 0-170 x 0-034 mm.

Locality, efc.—P.F. 852. About 25 miles east of East London.

Lat. 32° 48' 30" S.; Long. 28° 11' 15" E, By shrimp trawl.

Depth, 22 fathoms. Nature of bottom, mud. Date, January 11,

1899.

Melitodes nodosa "W. & S.

The specimen was not complete, the base being absent a,nd many
of the terminal branches had become broken aw^ay. The entire

colony probably measured 230 mm. in length and 120 mm. in

breadth. The branches all arise in one plane. The nodes are

very prominent, measuring as much as 6 mm. in diameter and

5 mm. in height near the base of the colony, and 2 mm. in

diameter and 1-5 mm. in height on the small apical branches.

The internodes vary considerably in length, namely, from 2 mm.
near the base of the colony to 12-13 mm, on the terminal

branches. The internodes are more or less cylindrical, and their

diameter varies from about 3 mm. near the base to 1 mm, at the

apex. Several of the branches originate fi'om the internodes, as

in the specimens of this species collected by the ' Challenger.'

There is a slight anastomosis near the base of the colony, produced

by branches springing from the nodes.

On the upper bi'anches the j^olyps are disti-ibuted on all sides
;

on the lower part, however, they are mostly confined to three

sides. The polyps are retractile within well-defined verructe,

which measure about 1 mm. in diameter and 0*75 mm. in height.

The ground colour of the colony is yellow, the nodes are brown,

the verrucse yellow. The axis, when deprived of the overlying

coenenchyma, is brown at the nodes and white at the internodes.

The coenenchyma is rough owing to the presence of numerous
spicules and has a thickness of 1-2 mm. The surface of the

coenenchyma has longitudinal grooves. The spicules of the

coenenchyma are (1) irregularly-curved spindles, (2) irregularly-

branched spicules, (3) curved, spinous spindles, (4) 4-rayed forms.

Their dimensions are as follows :—Irregularly-curved spindles,

from 0-204x0-059 to 0-238x0-051 mm.; irregularly-branched

spicules, from 0*0765 x 0-068 to 0-136 x 0-085 mm",; curved.
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spinous spindles, from 0-153 x 0-025 to 0-170 x0'025 mm.;
4-rayed forms, 0051 x 0-051 mm.
The spicules of the polyps are (1) curved spindles, (2) straight

spindles, and (3) irregular spicules. The dimensions of these

spicules are as follows:—Curved spindles, from 0-136x0-017 to

0-250x0-034 mm.; straight spindles, from 0'023x0'051 to

0-255 X 0-056 mm.; irregular spicules, from 0-068x0-051 to

0-170 X 0-085 mm. The spicules of the polyps may be contrasted

with those of the coenenchyma by the predominance of straight

and cui'ved spindles.

The 'Challenger' specimens were collected (1) off the New
Hebrides at a depth of 60-120 fathoms, (2) on Hyalonema-gronnd,
off Japan, at a depth of 345 fathoms. These specimens differ

from mine in the colour of the coenenchyma and axis ; the

coenenchyma being reddish brown and the axis yellowish red.

In both, the polyps were yellow and the nodes dai'ker than the

internodes. The shape of the spicules of my specimen rather

differs from that of the ' Challenger ' forms, but, on the other

hand, the spicules seem to vary so much within this species that

I do not feel inclined to lay great stress on this point.

Locality, etc.— F.F. 18381. Off Flesh Point, N. 6 miles to

Flesh Point, IST. | W. 6| miles. By large trawl. Date,

January 15, 1904.
,

Melitodes dichotoma Pall.

Fragments of a red variety of this species. This species has

already been recorded from the Cape. It is interesting to note

its occmn-ence in such shallow water, namely from 6-14 fathoms.

At Gordon's Bay, in all probability it may be thrown up on the

shore during storms, as is so much the case with Gorgoniajlamviea

E. & S.

Locality, etc.—V.Y. 15725. Off Gordon's Bay. By dredge.

Depth, 6-14 fathoms. Nature of bottom, rock. Date, October 20,

1902.

Family IsiD^.

Ceratoisis ramosa Hickson. (Plate XLIII. fig. 1.)

This beautiful form has already been described by Hickson

from South African waters. The species is very fragile, and the

delicate terminal branchlets are very liable to become broken

away. In Hickson's specimen the base was wanting, but my
specimens are more complete in this respect. The calcareous base

measures about 8 mm. in length, 4 mm. in breadth, and 2 mm. in

height.

The height of the complete specimen would be about 100 mm.
The first part of the main stem immediately above the base is

brown or bronze in colour.

My specimens agree with Hickson's description of forms col-

lected oflf Yasco da Gama Peak at a depth of 230 fathoms.

The distribution of colour on the colony appears to vary. The
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ivory-white internocles, as described by Hickson, appear to become
reddish in the upper part of" the colony, but this is appai-ently not
always the case.

Locality, e^c—P.F. 13197. Cove Rock, N.W. | W. 13.| miles.
By dredge. Depth, 80-130 fathoms. Nature of bottom, coral

and rocks. Date, July 30, 1901.

Family Muriceid^.

MuRicEiDES FUSCA, sp. n. (Plate XLIY. figs. 4 a-e.)

The colonies are about 102 mm. in height and 95 mm. in

breadth. The branches are all in one plane. The main trunk
has a strong horny axis and an expanded base measuring 14 mm.
in length and 1 2 mm. in breadth. The main trunk has a diameter
of 5 mm. and gives off its first branch 13 mm. from the base.

The branches of the first order are given oft' irregularly from the
trunk, and these, in their turn, give off branches of the second

order, which may also bear small terminal branches. The
branches of any order do not, as a rule, originate opposite one
another. The axis of all parts is thick, the coenenchyma thin.

The axis is brown near the base, and light yellow at the apices.

The main trunk is fairly cylindrical, but the branches are

slightly flattened. This flattening of the branches appears to be
due to the manner in which the coenenchyma grows over the
axis, as the latter is fairly cylindrical in shape. The upper branches
are thin and flexible, but their apices are expanded. The polyps

are mainly confined to three sides of the axis. The general

surface of the coenenchyma is covered by small, protruding

spicules. These spicules do not overlap, but there are only
minute spaces between them.
The polyps are also well protected by spicules. There is a

crown of spindles, in which the spicules are disposed en chevron,

in eight triangular areas which are very pointed towards the
apices. In each of these ti-iangular areas thei'e appear to be
about 8-12 spindles, which are placed more or less vertically to

the surface. At the base of those areas the spindles are arranged
in a continuous ring surrounding the polyp. The spindles

forming the ring also overlap one another, but not to such an
extent as those in the triangular areas. There appear to be about
ten spicules at any one place in this ring, enumerating in a
proximo-distal direction. Distally to this ring, spicules of

another form are situated on the polyp wall. These are very
protuberant, and stand more or less m a vertical direction.

These spicules are " Blattkeuleti" and pass over basally into small

spicules of the same general form as those of the general surface

of the coenenchyma, namely " Kalhkorper" The entire polyp is

thus well protected by spicules.

The polyps are capable of being withdrawn within the verruc?e,

but the latter are small and do not rise any distance beyond the
surface of the coenenchyma. The polyps vary considerably as to
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the degree of extension, but the apices of the tentacles are never

seen to any extent.

In all the better expanded polyps, the crown of spindles is very

apparent. This crown has frequently a reddish or brownish

coloration. The general surface of the colony has a greyish

colour, which is produced by the spicules.

Owing to the varying degree of extension, the polyps naturally

vary considerably in size,

The verrucas have minvite lobes, measuring as much as 2 mm.
in height and 1'6 mm. in diameter.

The ccenenchyma is thin at all parts and aometimes is 1 mm. in

thickness.

The axis of the secondary branches varies in diameter, from

about 1'3 mm. in the lower branches to 1 mm. in the apical

branches.

The interval between the polyps varies from about '1 mm.
to r9 mm. There is a terminal polyp at the apices of the

branches.

The spicules of the crown of the polyp are straight or curved

spindles, armed with blunt tubercles. The majority of the

spindles ai-e very mvich curved, but a few are straight. The
tubercles have a tendency to great irregularity of shape, and
vary very considerably. The spicules from this part also vary

notably in shape, some being rod -like, others club-like, but

there are all transitions between the different forms. The
number of tubercles or spines also vaiies considerably, in some
spicules there are scarcely any, in others they are numerous. In
some of the more curved spindles there is a secondary offshoot

fi'Oin the main axis about the middle of its length.

The spicules of the lower part of the polyp differ, as a rule, in

shape from those of the upper crown. Many of the spicules from
this part are ^^Blattkeulen,'' others are more of the form termed by
Kolliker " Kalkkorper.'^ There is much variety in the shape of

those spicules, probably every stage giading the one into the

other. There are also a few spicules similar to those occui-ring in

the crown of the polyp, namely curved spindles. There are other

spicules which may be more appropriately termed spinous clubs.

The su]3erficial spicules of the ccenenchyma are much smaller

than those of the polyp. They are mostly small " Ecdkkorper

"

with irregvilar blunt processes coming off' in all directions, less

fi'equently there are short spindles with broad processes.

The dimensions of the spicules are as follows :—iSpindles of the

polyp crown, from 0-102 x 0-017 to 0'340 x 0-085 mm.; '' matt-

keulen" of the lower polyp, from 0-17 x 0-119 to 0-289 x 0-085 mm.

;

'' Kalkkoyyer" of the lower polyp, from 0-153x0-119 to 0-204 x
0-153 mm. ;

" Kalkkorper " of the ccenenchyma, from 0-047 X 0-030

to 0'105 X 0-076 mm. ; spindles of the ccenenchyma, from 0-030 x
0-023 to 0-088 xO-061 mm.

There was unfortunately no label attached to this specimen,

and thus the exact locality cannot be stated.
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Nutting has given the following diagnosis of the genus

Muriceides :

—

" Muriceides W. et S. (emended).

Muriceides Studer + Clematissa Studer, Archiv f. Naturgesch.,

Jahrg. liii. Bd. i. pp. 54, 55.

Muriceides Wright & Studer + Clematissa Wright ifc Studer,

'Challenger' Reports, the Alcvonaria, 1889, pp. lii, liii, 1U5,

106.
' Calyces cylindrical, or in the form of truncated cones, their

walls filled with vertically-placed spindles, often modified into

clubs, discs, or triradiate forms vertically placed, but not 'en

chevron,' and not forming a true crown of points around the

margin. The opercular spindles are placed ' en chevron ' on the

tentiicle bases. The ca?nenchyma contains spicules of various

forms, and the bi^anches may, or may not, end in calyces."

ACAXTHOGORGIA ARMATA Terrill.

The colony is irregulai-ly branched. The coenenchyma is thin,

and filled with conspicuous, white spicules. The verrucfe are

elongate, often curved, capitate or clavate, surmounted by eight

groups of long, divergent, sharp spicules, with an ii'regular
"• chevi'oned " ari-angement.

The axis has a yellowish-brown colour. The spicules are white,

rough, curved, and fusiform. The colour of the colony is ash-

This species has been previously recorded by Hickson from
off Vasco da Gama Peak, 230 fathoms. There are thi-ee good

examples in the jiresent collection.

Locality, etc.— P.F. 18857. Cape Morgan, N. -2- W. 13 miles.

Depth. 250-320 fathoms. By shrimp ti'awl. Nature of bottom,

broken shells. Date, July 8,' 1906.

Family P l E x A r R i D .E.

ErxicELLA PAPiLLosA Esper. (Plate XLIII. figs. 2 k 3.)

The colony measures 162 mm. in length and 112 mm. in

breadth. It has a basal encrusting part measuring 11 mm. in

length and 15 mm. in breadth. The branches are all disposed

in one plane. The verrucse occur over the entire surface of the

colony, even on the flat encrusting base. The main axis and
most of the branches are cylindrical, but occasionally some of the

upper branches are slightly flattened. Proceeding from the main
stem, the branches gradually decrease in diameter but expand
again near the apices. Some of the branches have a few local en-

largements, but these are probably not of speciflc importance.

The verrucae give to the colony its papillated appearance ; the

largest are about 2 mm. in height and 1'2 mm. in diameter,

the smallest are only fractions of a millimetre. The surfaces of

the verrucpe are covered by a mass of spicules. A rough transverse
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section tlirough a branch shows (1) the horny brown axis in the

centre, (2) a ring of canals grouped round the axis, and (3) ex-

ternally, the cavities of the polyps arranged in a circumferential

series.

The spicules are situated on the verrucse, on the septa between
the polyp cavities and surrounding the horny axis. These spicules

are very abundant and are as a rule placed in a radial direction
;

they are of two kinds, viz. (1) the characteristic torch-like spicules

and (2) spindles. The torch-like spicules measure about 0'068 x
0-025 and the spindles from 0-0935 x 0-034 to 0-136 x 0-0374 mm.
A portion of a colony of Ennicella papulosa was dredged in

Simon's Bay during the voyage of the ' Challenger,' and Hickson
has also recorded it from Rij Bank (Algoa Bay) at a depth of

25 fathoms. Hickson also di-aws attention to the remarkable
resemblance between the spicules of Goi-gonia albicans and those

of Eanicella jxipillosa, moi-e especially in regard to the torch-like

spicules.

He says, " The examination of m}' prepai-ations of spicules

alone would lead any one to the conclusion that they were taken
fi'om the same species. Yet the specimen of EuniceUa papillosa

obtained on Rij Bank, 25 fathoms, has a c^dindrical axis and
prominent verrucse, whilst the specimen of Gorgonia albicans

picked up on the beach at Port Alfred has a very much flattened

axis, thin ccenenchyma, and inconspicuous verrucae."

Hickson thinks that there is justification in transferring

Eanicella papillosa to the family Gorgoniidse, and that EuniceUa
'papillosa and Gorgonia albicans should probably be included in

the same genus.

Locality, etc.— F.F. 15801. Oflf Seal Island, S.S.E. 21 miles,

and Seal Island, S. by E. 21- miles. Procured by dredge. Depth,
9-10 fathom.s. Nature of bottom, bx'oken shells. Date, October 30,

1902.

PSAMMOGORGIA PULCHRA, sp. n. (PI. XLIII. fig. 5 ; PI. XLV.
figs. 3 a & 6.)

This very beautiful form has an orange ground-colour, with
the red tips of the tentacles projecting. The colonies are not
all complete. A small colony (P.P. 858) consists of a fairly

flat, expanded, basal part which gives rise to two upright shoots,

one of which branches into two, the other being simple. The
basal part of the colony is 11 mm. in length, 6 mm. in breadth,

and 3 mm. in height. The simple, upright shoot is 9 mm. in

height, 2 mm.basally and 4 mm. apically in diameter. The other

(divided) shoot is 28 mm. in height, 3 mm. in diameter at the

base and 5 mm. at the apex. The branches are thus expanded at

the apex. Another specimen (13345), which is probably not quite

complete, has a verj' small basal part. The base gives rise to a
main shoot (2 mm. in diameter), which at a distance of 9 mm. from
its origin sends oft' a lateral branch about 12 mm. in height ; a

second small branch is given oft' from the main shoot aftei' an
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intei'val of 12 mm. This second branch measures 11 mm. in

lengtli and 3 mm. in diameter.

The main shoot is 21 mm. in height and has a diameter of

5-6 mm. at the apex.

The surface of the ccenenchyma is covered with large, yellow

spicules, which are easily seen with the naked eye. They lie ad-

jacent to one another but do not overlap, the boundaries of each

being clearly defined. These superficial spicules of the ccenen-

chyma do not appear to be arranged in any very definite manner
in relation to one another ; they are of such varied sizes that any
great regularity is prevented. It may, however, be observed that

all the superficial spicules of the ccenenchyma have their long axes

in the direction of the longitudinal axis of the colony; in the

verrucee, the spicules have a cori-esponding position in relation to

the polyps.

The spicules of the cortex are (1) broad spindles, yellow in

colour, (2) long narrow spindles, of a pale colour. The spicules

project very much on the surface at all parts. The spicules of

the anthocodise are red and are long spindles arranged * en chev-

ron ' in eight longitudinal, triangular areas. At the base of these

strips, a layer of spicules forms a ring round the polyp. This ring

is composed of two or three spicules lying one behind the other iia

a proximo-distal direction.

The verrucpe have a circle of projecting spicules, only one layer

deep. This circle consists of 14-16 yellow spicules which lie with

their long axes pai-allel to the length of the polyps. These pro-

jecting spicules appear to be more prominent towards the apex of

the colony. The general appearance of the polyp spicules reminds

one, at first sight, of the setting of a stone in a finger-ring ; the

anthocodia with its red spicules resembling a jewel which is

surrounded by little rivets, namely, the large, yellow spicules of

the verrucfB. The degree to which the anthocodipe are exposed

beyond the verrucse varies to some extent ; as a rule, eight trian-

gular areas are easily seen, in other cases there is only a minute

area with spicules or only an opening at the apex of the verrucpe.

The axis is horny in the centre, but with long nai"row needles or

spindles on its surface. These axial spicules are about 0*340 mm.
in length and 0*051 in breadth ; their margins are almost smooth.

In a rough transverse section, the axis is seen to be composed of

a lai-ge central grey area surrounded by a brown ring. The axis

is not penetrated by canals.

The polyps occur on all parts of the colony including the basal

encrusting part ; they are arranged in a spiral manner on the

branches. The polyps are about 1*5 mm. in height and 2 mm. in

diameter.

The dimensions of the spicules are :—(1 ) large, yellow spindles,

from 0-081 x 0*039 to 0*123 x 0*021 mm.; (2) small, yellow

spindles, from 0*042 x 0*024 to 0*093 x 0*033 mm.
; (3) red spindles,

from 0*021x0*0015 to 0*114x0*0135 mm.; (4) long needle-like

spicules of the axis, 0*340 mm. in length by 0*051 mm. in bi-eadth.
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Localities, e^c—P.P. 13345. Off Cape Morgan, N.N.W. 7

miles. Depth, 52 fathoms. By dredge. Nature of bottom, rocks,

sand, and shells. Date, August 12, 1901.

P. F. 858. Off and east of Cape Morgan. Depth, 36 fathoms.
By dredge. Nature of bottom, stones. Date, January 12, 1899.

Vei'rill's diagnosis of the genus Psam7nogorgia is as follows :—

•

" Corallum dichotomous or subpinnate, with round branches.

Axis horn-like, Coei:ienchyma moderately thick, the surface finely

granulated with small rough spicula. Cells scattered, sometimes
flat, more frequently raised in the form of rounded verrucfe.

Polyps with rather large, elongated, slender warty spindles at the
bases of the tentacles. Spicula of the coenenchyma mostly short,

thick, and very rough, warty spindles and rough, warty clubs of

moderate size."

Eleven other species of Psammogorgia have been described.

EuPLEXAURA MEDIA, sp. n. (Plate XLIV. figs. 2 a-c.)

The colour of the colony is bright red, with white polyps. A
large part of the colony is concealed beneath a thick growth of
Hydroids, and thus the exact dimensions of the specimen are
rather uncertain. It Avas probably about 25 cm. in length.

In the lower part of the colony the axis is much flattened, but
towards the apex it becomes rounded. The large axis near the
base of the colony is 3*5 mm. in one diameter and 1*6 mm. in the
narrow diameter. The axis is very small towards the a,pex of the
colony, and is surrounded by the canals in a circular manner.
The axis is hollow, and has the structure described by Wright and
Studer for the genus Ev,plexan,ra.

The base of the colony is missing. The branches are all in one
plane and vary in diameter at different parts of their length.
They are thick near the base, narrower medianly, and expand
again near the apex.

The polyps are arranged in an irregular spiral round the
branches. The polyps are in many cases fairly well extended, but
others are retracted and appear only as minute pores on the
surface of the coenenchyma. These pores vary in shape, some are
circular or oval, othei^s are slit-like and elongated in the direction
of the long axis of the branch. The pores are from '3 to -5 mm.
in diameter. A well-expanded polyp is about 1*2 mm. in length
and '5 mm. in diameter.

Each tentacle has about ten pairs of pinnules. The spicules are
situated at the bases of the tentacles and extend in a distal
direction. There is, firstly, a series of spicules on the polyp sur-
face in a line with the tentacles, and, secondly, another series
placed intermediate to the first. The second series has not so
many spicules as the first. The spicules in each of these sei'ies are
not arranged in a very regular manner.
The coenenchyma is dense and granular. The spicules are

arranged in a very dense layer in the cortex, but thei-e are fewer
towards the axis.
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The spicules of the coi'tex are mostly spindles with irregular,

bhint processes. Some have a simpler form than others. The
spicules of the centre resemble those of the cortex, but simpler

forms occur such as rods (with small processes) and crosses. The
spicules of the polyps are very minute, needle-like or rod-like

spicules, with blunt processes.

The dimensions of the spicules are as follows :— Spindles of the

cortex, from 0059 X 0-034 to 0-085 x 034 mm. ; spindles of the

centre, from 0-051 x 0-034 to 0-085 x 0-051 mm.; rod-like spicules

of the polyps, from 0-064 x 0-008 to 0-112 x 0-034 mm.
This species resembles Euplexmira hraueri Kiikenthal, E. alhida

Kiikenthal, and E. parciclados Wright & Studer. It has the

closest resemblance to Enqylexaura hi'cnberi Kiikenthal, the spicules

of which are almost identical with it except in size. My specimen

differs, however, from Eajilexaura braueri in the arrangement of

the polyp spicules and in other points. Fi'om the shape of the

spicules alone, one would probably conclude that they belonged to

the same species.

Locality, etc.—P.F. 742. Between Roman Rock and Cape
Recife. Depth, 17 fathoms. By dredge. Nature of bottom,

corals. Date, December 12, 1898.

Family Malacogorgiid.e.

Malacogorgia capensis Hickson.

The colony consists of a main stem (with an expanded, basal,

attaching pai't) which divides at some distance fi-om the base into

two primary branches ; one of the latter gives rise to three, the

other to eleven secondary branches. The polyps are situated on

the secondary branches. The main stem is cylindrical and

measures 50 mm. in length by 4 mm. in diameter. The basal,

attaching part has a diameter of 6 mm. The polyp-bearing

branches are long and slender, the longest in my specimens being

80 mm., the shortest 27 mm. in length.

The branches originate in the manner shown in Hickson's

figure, coming off right and left in one plane.

There are no polyps at the bases of the secondaiy branches, thus

leaving bare areas, 3-7 mm. in length. The younger polyps are

situated near the bases of tlie branches. The polyps are fully ex-

panded ; a large one measures 1 mm. in length and about -75 mm.
in diameter. The general appearance of the polyp i-eminds one

superficially of a contracted Hydra. On the lower part of the

branches the polyps have a bilateral arrangement, but higher up,

and especially near the apices, they originate on all sides and form

a dense cluster.

The tentacles are about 0-4 mm. in length and have 12 pairs of

pinnules.

The axial part of the secondary branches has a diameter of O'S

to 1 mm.
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I am .able to confirm Hickson's statement regai-ding the absence

of spicules in this genus. My specimens are larger than that

described by Hickson,, and the polyps in his form are also smaller.

My specimens, however, agree well with his descriptionw

Hickson gave the following diagnosis of the genus Malaco-

gorgla '—
" Colony slightly branched. Axis horny with no trace of lime.

No spicules in any part of the colony. Polyps arranged bilaterally

in the platte of branching at the basal two-thirds of the secondary

branches and on all sides of the terminal one-third of the

secondary branches.
" Malacog^rgia capensis, with the eharactens of the genus.

Colour in spirit, white."

Hickson placed this form in a new family, the Malacogorgiida?.

He gave the characters of the new family as follows :
—" Colony

branched and upright. Axis slender, horny. Spicules and all

other forms of calcareovis skeleton absent."

Localities, ^tc, P.F. 18729. Bil'd Island (near Cape Seal),

E. by N. i N. 5 miles. By large traw-l. Depth, 40 fathoms.

Nature of bottom, mud. Date, August 29, 1905.

P.F. 703. Lat. 33° 53' 15" S., Long. 25° 51' 45" E. By large

trawl. Depth, 26 fathoms. Nature of bottom., mud.

Family PriMnoid^u

Stachyodes gilcheisti, sp, n. (PI. XLIV, %. 1 ; Pl. XLY.
figs. 2 a & 6.)

The specimens are not complete. The branching is in one plane,

but is neither dichotomous nor regular. The polyps are arranged
in verticils which- are separated from one another by an interval

of about a millimetre, but the degree of sepai'ation varies con-

siderably at difierent parts of the colony. There are on an average
five verticils to every ten millimetres. The length of a large

verticil is about 3 mm, on the ad-axial and 2^5 mm. on the ab-

axial side. The verticils are about 5' 5 mm, in diameter*

The axis, which is brown on the lower part of the colony and
yellow nearer the apex, is covered by scleiites which vary con-
siderably in size and shape.. These sclerites covering the horny
axis are thin and fairly transparent. The diameter of the axis

is about '36 mm.
In each verticil thei'e are usually five polyps. The polyps are

protected by three pairs of sclerites, namely an ad-axial pair,

a median pair, and an ab-axial pair.. The ad-axial pair consists of

long sclerites which are prodviced outwards in a lateral direction,

the median pair are smaller. The ad-axial and median spicules

have sharp, rather angular margins, and when the latter are
viewed from the side, they appear like spines. The ab-axial pair
of sclerites have slightly ribbed or dentate margins. The ad-axial

sclerites of the two lateral polyps form a ring or tunnel embracing

Proc. Zool. Soc—1911, No. LXI. 61
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the main axis. The sclerites vary considerably in size, but they

probably range from 0-085 x 0-153 to 4-0 x 2-0 mm.
The diameter of a branch in the intervals between the

verticils is about 3 mm.
The sclerites covering the axis have the following forms :— (1)

triangular, (2) quadrangular, (3) forms with curv^ed sides, and

(4) irregular forms.

The systematic position of this species is near Stachyodes

trilepis Pourtales and Calyptrophora josephince Lindstrom.

Locality, etc.—P. ¥. 11966. Cape Yidal (Natal), N.N.E. i N.
Similes. Depth, 80-100 fathoms. By dredge. Nature of bottom,

rocks. Date, February 27, 1901.

Thouarella hicksoni, sp. n. (PI. XLIV". figs. 3 a & 6
;

PI. XLY. fig. 1.)

The colony is more or less bottle-brush-like, but it gradually

ta,pers off towards the apex. The dimensions of the colonies vary,

the largest specimen was 66 mm. in length and 25-28 mm. in

diameter. The central stem gives rise to the polyp-bearing

branches in a spiral manner.
These branches vary in length, they are longer near the base

of the main stem, and gradually decrease in size towards the apex.

The branches are as a rule simple, but in some cases there are

secondary and tertiary bi'anches. The- primary'- branches are not

arranged in a regular spiral as the distance between their points

of origin is not the same in all cases. The interval between the

oi'igin of two primary branches on the central stem is frequently

about 1 mm=
The axis is horny, flexible, yellow and iridescent, and its surface

is covered with imbricating spicules. It is more or le^s oval in

transverse section. When the spicules are removed from the

surface of the axis, fine longitudinal lines or strife are seen. There
are generally three spicules in a transverse row on the axis of a

branch. The diameter of a branch is about 0*391 mm.; that of

the horny axis about 0-136 mm.
Most of the polyps are situated on the primary, secondary and

tertiary branches, but sometimes they occur on the centi-al stem.

On the branches they originate singly, and are disposed in a spiral

manner. The polyps are pear-shaped, and their surfaces are

covered by imbricating scales. The size of the polyps varies con-

siderably, the following dimensions may be noted :—(1) 1-088 x
0-629 mm.; (2) 0-476x0-306 mm.; (3) 1-343 x 0-595 mm.

; (4)
0-595 X 0-374 mm.

; (5) 0-935 x 0-663 mm.
; (6) 0-612 x 0-391 mm.

The interval on the branches between the polyps also varies but
not to any extent. The distance is generally from -5 to -6 of a
millimetre. In some polyps, the tentacles were extended beyond
the verrucfe, and the pinnules were seen, though not sufficiently

well to determine their number. There are on an average about
twenty-six spicules on each verruca and these are disposed in six

transverse (excluding tlie opercular spicules) and foiu- or five
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longitudinal rows. The sjljicules of the verrucre show considerable
variation: they may be grouped in two sets, na,nlely (1) those
covering the lower Or general surface of the v^rruese, and (2) the
apical or opercular spicules. The lowei" spicules Of the verruca?
are triangular, rectangular, scale-like or plate-like 'spicules. In
their imbricate ai-rangemeiit ai\d also in their shape, these spicules

remind one of the scales of fishes. Their surface is marked, except
near the margin, by a number of small, rounded pores, which are
arranged more or less in rows running in the diTrection of the long
a.xis of the polyp. The margins of these scale-like spicules is

frequently, wholly or partially dentate. The opercular spicules

situated at the apices of the ^^^rrucse differ lA shape from those
last described. They are more or less triangular, with a
projecting spine in front, the entire spicule resembling a Skate
{Raia) in form. These Opercular spicules are eight in number and
their spines project towards the central opening of the verruca.
The surface of these opercular spicules have pores similar to those
of the lower part of the verruca.

The dimensions of the spicules are as foll6ws :— («) lower
spicules of the verruca? from O'-l 105 X 0-1615 to 0-187 x 0-221 mm.

:

[h) the apical or opercular spicules (includiug the spine) from
0-289 X 0-1.36 to 0-561 X 0-255 mm-.

The spicules covering the m^in stem Af the colony are similar to

those of the lower part of the verrucse, but are frequently much
smaller. They have a more Or less irregular arrangement and do
not as a rule overlap on-e another. Their size is very variable,

ranging from 0-068x0*025 to 0-221 x 0-153 mm.
Around the basal part of the colony a Polj^zoan is encrusted,

and intertwined among the \ipper branches are small Ophiuroids.
Locality, etc.~V.t. 14265. Off Cape St. Francis, N.E. by E.

.32 miles. By dredge. Depth, 74 fathOms. IS''ature of bottom,
rocks, bate, :^ebruary l9, 1902.

Family G 'o R G o N i i D ^,

GORGONIA CAPENSIS Hickson.

This is a beautiful example of a species described by Hickson
from the Cape in 1900.

Hickson's specimen is larger, namely 250 mm. in length, while
my example is only l40 mm. long.

The spicules are warty spindles ("iDoppelspindeln" of Kolliker).

The average length of these spindles in Hickson's specimen is

O'l mm. ; in mine they are smaller-, namely, from 0-0544x0-034
to 0-0935x0-034 mm.

In 1900 HicksOn recorded tliis species as a viviparous Alcyo-
narian, and in 1905 Thomson and Henderson corroborated this

discovery in specimens from Ceylon.

The Ceylon specimens were collected in deep as well as in

shallow w^ter. They were larger than either of the Cape
specimens, and were practicall}" white. Hickson's specimen was

61*



888 BR. J. STUART THOMSOX OX

collected oflf Cape St. Blaize, S.W. ^ W. 10 miles, at a depth of

40 fathoms. My specimen was collected faither to the north :

—

Between Knysna Head and Nntze River, 3 to 4 miles ofi' shore.

Depth, 35-49 fathoms. By large trawl. Nature of bottom, sand

and mud. The specimen had entertwined among its branches,

the string-like projections of a " Mermaid's Purse" and two or

three Brittle-staivs.

GORGONIA FLAMMEA E. & S.

This species is collected in great abundance on the shore,

especially after storms, at many parts of the coast. It is

exti'emely common for example at Gordon's Bay, False Bay.

Family Gorgon ellid.e.

SciRPEARiA FURCATA Hickson, emend. Simpson.

1903. Scirpearia furcata Hickson.

1903. Scirpeariafurea ta var. ? Hickson.
1903. Scirpearella indica Hickson.
1905. Scirpearia sp., Thomson & Henderson.
1905. Scirpearella sp. B, Tlionisoii & Henderson.
1905. Jimcella elongata (Val.) Hickson.
1909. Scirpearella aurantiaca Thomson & Eussell.

This species has recently been thoroughly revised by Simpson
and I therefore include his list of synonyms. In preparing bis

valuable monogia.ph on the Juncellid Group of the Goi'gonellida',

Simpson had an ojDportunity of examining my specimens from
South Africa.

The South African localities are as follows :

—

P.F. 13081. Hood Point, N. 5| miles. Depth, 42 fathoms,

Nature of bottom, sand and shells.

P.F. 858. Off and east of Cape Morgan. Depth, 36 fathoms.

Nature of bottom, stones.

P.F. 12377. Umhlangakulu River mouth, N.W. by N.

7| miles. Depth, 50 fathoms. Nature of bottom, sand,

shells and sponge fi'agments.

P.F. 10841. Umhloti River mouth, N. by W. | W. 8^ miles.

Depth, 40 fathoms. Nature of bottom, sand, shells, and
hard gi'ound.

P.F. 13030. Beacon east of East London, N. | E. 10 miles.

Depth, 52 fathoms. Nature of bottom, sand and shells.

P.F. 12033. Cone Point, N.W. i W. 4 miles. Depth, 34
fathoms. Nature of bottom, broken shells.

P.F. 11543. Tugela River mouth, N.W. by N. 22| miles.

Depth, 47 fathoms. Nature of bottom, broken shells.

Scirpearia flagellum Studer, emend. Simpson.

1863. Jvn cella flagellum Johnson.
]86i. Jimcella fagelhim .Tolmson.

1870. Viitiiiiclla Jlagclhnn Griiy.
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1881. Seirpearia fldf/eJI iim Stiuler

1891. Scirpearia ochnifva Studer.

1901. Scirpearia Jiayellum Studev.

1901. Scirpearia ochracea Studer.

1909. ScirpeariaJiagellum Thomson & Russell.

I have quoted the preceding synonyms from Simpson's 2).aper.

Tlie following South African localities at which this species

occurs, may be noted :—
P.F. 12855. Buffalo River, East London, N. 15 miles. Depth,

310 fathoms. Nature of bottom, coral and mud.
P.F. 12061. O'Keil Peak, j^.W. | W. 9^ miles. Depth, 90

fathoms. Na,ture of bottom, broken shells.

P.F. 12107. O'Neil Peak, N.N.W. | W. 8 miles. Depth, 55

fathoms. Nature of bottom, broken shells.

P.F. 11586. Amatikulu River mouth, N.W. | N. 20 miles.

Depth, 62 fathoms. Nature of bottom, rocks and sponges

(hard ground).

HiCKSONELLA SPIRALIS SimpSOU.

J'nncella spiralis Hickson.

This species was described from the Cape by Hickson, later

revised by Simpson and named HicksoneUa spiralis. Unfortunately

the generic name, HicksoneUa, is ah-eady preoccupied for an
entirely different Alcyonarian genus.

Simpson has given the following diagnosis of this species :—
" Colony unbranched ; in the larger forms spirally twisted. The
coenenchyma is thin and densely packed with scale-like spicules

;

the axis is composed of concentric laminae of a horny substance

in which a calcareous deposit is embedded. The polyps are re-

stricted to a region occupying two-thirds to three-fourths of the

circumference of the coenenchyma ; a longitudinal l)are tract oc-

cupies the remaining part. The verrucse are long and club-shaped,

and are evidently not retractile into the coenenchyma; they are

closely packed together, and are covered with minute overlapping,

scale-like spicules. The flat thin scales on the aboral surface of

the tentacles form a sort of pseudo-operculum to the partially

retracted polyp.

The chief types of spicules are :— (1) In the coenenchyma, very

thick spindles with close-set irregular warts, passing by gradual

transitions to almost spherical warty forms : (2) in the polyps, {a)

long thick spindles with a few long warts, (&) irregular forms and
crosses, (c) small, flat, thin scales."

Localities, ete.—P.F. 13152 a. Cape Morgan, N. i W. 10|

miles. Depth, 77 fathoms. Nature of bottom, rocks and broken

shells.

P.F. 13121. Cape Morgan, N.N.E. 9| miles. Depth, 47

fathoms. Nature of bottom, broken shells.

Hickson's specimens were also collected off Cape Morgan, at a

depth of 36 fathoms.
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EXPLANATION OF THE PLATES.

Plate XLIIL

Fig.. 1. €"erat&i'svs rixwosa li'tekson. X 1^.

2.. JSuniaella papulosa Esper. Nat. size..

3. JSunieeUa papilJosa, part of branch of (with cephalopotl egg-capsule

encircling the branch). X 6.

4. Huheria capensis, sp. n. Nat. size,

6. Fsammogorfiia pnJchva, sp. ii. X H.
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Plate XLIV.

Fig. 1. Stacln/ndex f/ilchrisfi, sp. ii., part of bvaiicli of. X 8.

2a. EiipleA-aura media, sp. ii. Spicules of central trunk.

2h.
,, „ ,, Spicules of external trunk.

2 c. ,, ., „ Spicules of polyps.

3 a. Tliouarella 7iicl.soiii, up. n., verruca oL X 45.

Sh. „ „ ,, apex of verruca of. X 100.

4fl. lluriceidesfitsca, sp. n. Spicules of upper part of polyp.

4b. „ „ „ Spicules of lower part of polyp.

4 c. „ „ „ Sjiicules of ccBiienchyina.

Plate XLV.

Fig. ]. Thnuarella JiicJcsoni, sp. n. Spicules of verruca.

2a & b. Stachi/ndes gilchristi, sp. n., sclerites of.

3 17. Psammofforffia pulcJira, sp. n., red spicules of.

3 h. „ „ „ yellow spicules of.

4a. Suberia capcnsis, sp. n. Spicules of central trunk.

4 6. „ ,, „ S|)icnles of external trunk.

4 c. „ „ „ Spicules of polyp.

38. On the Structure of the Skull in Cjnodont UeptiJes *.

By U. BuooM, M.D., D.Sc, C.M.Z.S.

[Received April 10, 1911 : Read May 23, 1911.]

(Plate XLVI.t and Text-figures 168-180.)

Hlstoriccd and Introductory,

In 1853 tlie British Museum received from AndreAV Bain the

first known skulls of fossil reptiles with a mommal-like arrange-

ment of the teeth. These ultimately hecame the types of

Lycosaurus tigrinus and C'ynodraco serrideiis. In 1858 Sir

George Grey presented the skulls which were shortly afterwards

described by Owen as Qalesaurus planiceps and Cynocham/psa

laniaria. The Galesaurus skull though crushed was nearly

complete, and being so very remarkably mammal-like Owen
almost immediately described it in a paper read before the

Geological Society on 20th April, 1859.

Although for seventeen years nothing further descriptive of

any of the reptiles with a mammal-like dentition was published,

it is necessary to briefly consider some of Owen's other woi'k in

the interval to clear up a certain confusion of nomenclature. In
1859 Owen gave to the Avorld his famous classification of the

fossil reptiles, and though he formed the Order Anomodontia
for the South African reptiles of the Dicynodont type, he care-

fully omitted all reference to those reptiles, like G'cdesaurus and
Cynochampsa, with a mammal-like dentition. "When in 1861 he

published his ' Palaeontology,' feeling compelled to put the

remarkable Gcdescairus somewhere, he made it the type of a
" family " of the Anomodontia, calling it the Cynodontia, doubtless

* On p. 902 Dr. Broom names a new species, viz. C^iioffnathus seelcyi.—Editoe.

t For explanation of the Plate see p. 925.
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recognising that Gcdesaurus was in some way related to Dlcyno-

don, but hesitating to make a new Order on the evidence of a

single skull. As he still defined Anomodontia as reptiles with
" teeth wanting or limited to a single maxillary pair," it is mani-

fest he did not regard Gcdesaurus as really an Anomodont.
In 1876, when Owen issued his ' Catalogue of the South African

Fossil Reptiles ' he put all the forms with a mammal-like dentition

into a new Order, the Theriodontia. In 1903 I showed that Owen's
Theriodontia is not a natural order, for it included two groups

which, though agreeing in having the dentition specialised into

incisors, canines, and molars, and possibly the one being ancestral

to the other, were yet so dissimilar that they could not be well

kept together. The more primitive group, which occurs only

in Permian beds, has simple molars, an open Rhynchocephaloid
palate, a tianspalatine bone, large angular and surangular bones,

a single occipital condyle, no acromion process, and apparently a

digital formula of 2, 3, 4, 5, 3. The higher group, which is known
only from Upper Triassic beds, has usually specialised molars, a

secondary palate as in Mammals, no transpalatine, small angular

and surangular bones, two occipital condyles, an acromion process,

and a digital formula 2, 3, 3, 3, 3. As Cynodontia was the name
fii"st applied to animals of the Gcdesaurus type, this title should

be retained for the higher group. For the lower forms I proposed

the name Therocephalia. The name Theriodontia shoidd be

dropped, as only likely to lead to confusion.

Among the new forms described by Owen in his Catalogue is a

badly weathered small Cynodont skull somewhat resembling that

of Galesaurus and named Nythosaurus Icirvatus, In 1887 he

described another small but well-preserved skull which he believed

to be an additional specimen of Galesaurus.

Most of our knowledge of the Cynodonts, however, is due to

Seeley, who, as the result of his expedition to South Africa, not

only came across the skulls of many new types, principally in the

collections of Dr. Kannemeyer, Mr. A. Brown, and the Albany
Museum, but for the first time obtained most of the skeleton of

some Cynodonts. In one paper issued in 1896 he described a

very fine skull with most of the vertebral column, the limb-

girdles, and portions of the limbs of a large carnivorous type,

which he called CynogncUhus a-(ctero7ioius, also a fine skull of an

allied form called Cynognathtis platyceps from the Albany Museum
collection. In other papers he described new types of Cynodont
reptiles with flat-topped molars. Of these the best known types

ai'e Gomphogiidtht(s, Diademodon, and Trirachodon. These were
regarded by Seeley as belonging to a distinct Order, which he

called Gomphodonim ; but as, apart from the specialisation of

the molars, there are no characters of any importance to distin-

guish the Gomphodonts from the Cynodonts, it seems to me
impossible to regard them as forming more than a Family of

the Cynodontia.

Within the last eight years I have been so fortunate as to come
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across a considerable number of new Cynoclonts, mostly collected

by Mr. A. Brown, and also to add a good many facts to our
knowledge of the anatomical structure. Probably the most
important of the recent finds has been the discovery by myself
of the nearly pei'fect skull which I have called Bauria cynops.

Of all extinct reptilian groups there is probably no one of

greater interest than the Cynodontia, Many years ago Owen
recognised the I'emarkiible mammalian characters in the Permian
and Triassic South Afi'ican reptiles, and though the Cynodonts
were so little known, he ventured to suggest tliat certain of the
Anomodonts were fairly closely allied, and perhaps ancestral, to

the Monotremes. Cope held much the same view. When the
very much more mammal-like Cynodonts were described by
Seeley, many recognised in this higher group the looked for Sauro-
Mainmalia. Osborn has been the chief advocate of this opinion.

Seeley himself, though at first inclining to it, afterwards came to

the conclusion that the Mammals were in no way nearly related

to the Cynodonts, but sprang from some unknown ancestor that

lived in Devonian or Silurian times.

If the Cynodonts are not nearly related to Mammals, the group
is still of great interest as showing a marvellous parallelism with
the Mammals in skull, teeth, girdles, limbs, and digits ; but if,

as all recent Avork seems to indicate still more clearly, the mam-
malian ancestor was probably a Cynodont, the group becomes
vested with an interest altogether unique, and everything bearing

on it becomes worthy of the most careful study. I have fortu-

nately been able to examine every known skull, and in the present

paper I give the results of my researches. As the paper is

morphological rather than systematic, I propose to give a detailed

account of the skulls of only the principal Cynodont types, and
to consider more fully those points which seem to have a special

bearing on the question of mammalian descent.

Bauria.

(PI. XLYI. figs. 6, 7, 8, and text-figs. 168, 169.)

Though Bauria ci/nops occurs in the same horizon as Cyno-
gnathus, it is the most primitive Cynodont at present known, and

may be regarded as the type of a distinct family which may be

called the Bauridse.

As I have just recently, at considerable length, described the

only known skull of Bauria cynops, it will be unnecessary here

to do more than supplement that description in a few details

and to consider its relationships to the other known Cynodonts,

the Therocephalians, and the Mammals.
Further development and examination of the skull has revealed

one or two points not previously noted. Under the nostril and

forming not only its floor but covering a considerable part of

the premaxillaiy is a large septomaxillary bone. The lachrymal

and prefrontal bones cannot in the specimen be clearly sepaiated



896 DR. R. BROOM ON THE

from one anotlier, but it is quite manifest tliat the lachrymal
is small and the pi'efrontal only moderate-sized. The na.sal

extends well back and forms a broad suture with the frontal.

The frontals form the greater part of the interorbital region

and most of the supraorbital ridge. There are no postfrontals,

and the postorbitals are remarkable in forming only a postorbital

process and in not meeting the jngal to form a postorbital arch.

The jugal is slender and passes back nearly to the articular region.

The portion of the squamosal that supports the quadrate is well

developed, but the zygomatic portion is slender.

Text-%. 168.*

Side view of the type and only known specimen of JBaiiria cynofs. Since the speci-

men w.as first figured it has been considerably further developed at the British
Museum and by myself. The jaws are represented as closed. The molar teeth
must meet one another as shown in the figure. When first described the teeth

were regarded as round, but further development shows that thej' are about
twice as broad in one diameter as in the other. Though the incisors are mostly
broken the impressions of the gi'eater part of each is preserved, and the lower
must have met the upper as shown in the figure. The jugal arch is represented
in its central part only by the impression, but there is no doubt it must have
been practically as restored. It certainly did not meet the postorbital, which
is perfectly preserved on both sides. All the sutures shown in unbroken line

can be clearly made out.

The palate is as in typical Cynodonts, the secondary palate

being as well developed. The vomer, palatines, and pterygoid, so

far as can be seen, all are of the ordinary Cynodont type. The
lower part of the alisphenoid appears to be of the same type as in

higher Cynodonts, articulating with the basisphenoid and passing

out to the quadrate. It is just possible, however, that this

outward extension may be, as in the Therocephalians, entirely

formed by the pterygoid. The basisphenoid is unlike that of

either the Anomodonts, Therocephalians, or higher Cynodonts.
It is short, with a broad articulation for the basioccipital behind,

and a narrow articulation in front for the alisphenoid and
probably the vomer. From its under surface there passes down

* For explanation of the lettering in the text-figures see p. 925.
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a narrow deep median ridge, which is nearly as deep as the bone

is long. The basioccipital resembles considerably that of the

Anomodonts in having a pair of short postero- lateral processes

Text-%. 169.

,Pmx.

Upper view of the slrull of Bauria ct/nops.

which meet the basisphenoid. The condyle is unique (PI. XLVI.

fig. 8). Tb is a single condyle, only partly divided into two by a

deep median groove. It is thus in type intermediate between the

condyle of the Therocephalian and that of the higher Oynodont.
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The large foramen for nerves ix., x., xi., and xii. lies by tlie side

of the basioccipital and in front of a bone which is probably part of

the opisthotic. ISTerve xii. enters the foramen exactly as it does

in the higher Cynodonts. On the inside of the skull it has two

small distinct canals, which pass forwards and both unite with

the large foramen.

The bone which is supposed to be the stapes is shown in fig. 8

(PI. XLYI). It is apparently a little displaced forwards.

The lower jaw has a faii*ly large surangular and angular, the

dentary being considerably in front of the articular region.

Taking all the characters into consideration, Bauria becomes

one of the most interesting intermediate types ever discovered.

Though an undoubted Cynodont, it I'etains many of the Thero-

cephalian characters. On the other hand, though on the whole

it is less mammal-like than the highter Oj'nodonts, it has some
mammalian characters which the others have lost.

The following are TheroCephalian characters usually lost in

Cynodonts blit retained in Bauria :
—

1. Large septomaxillaries forming part of the facial surface.

2. Moderate prefl-ontab.

3-. Large frontals forming most of the interorbital region.

4. !Peeble z3^gomatic ai'ch.

5. The two occipital condyles so imperfectly separated as to

represent practically a single condyle-.

B-. Large size of angular and slirangular.

7. Shape of the articular.

8. Simple condition of the mOlar teeth.

In the following chAracters Bauria is nearer to the ms^mmalian

ancestor than are the higher Cyilodonts ':

—

1-. Lal'ge size of septomaJiillaries and development on face.

A somewhat similar condition is found in pl-imitive

Multitlibei'culata (e. g. Tritylodon), also in Monotremata,

as shown by Gaupp in Echidna embryo-.

2-. Large frolitals.

3. Complete loss of parietal foramen-.

4. Absence of postorbital arch.

5. Simple condition of molar teeth-.

Ky'thosaurKS:

(Text-fig. 170.)

"ithe type of Galesaii,ri(,s planiceps is a somewhat cru'shed Skull

with the bones in an unsatisfactory condition for showing sutures.

No second specimen of Gahsaurus has ever been discovered.

In 1876 Owen described an imperfect skull as Nythosaurus lav-

vatus. In 1887 he described another skull in fairly good preserva-

tion which he believed to be another specimen of Galesau7^us.

Seeley in 1894 showed that this supposed second specimen of
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Gcdesaurus clifFered greatly from tlie type, and gave it the name of

Thrinaxodon liorhinus.

There is, in my opinion, not the least doubt that Seeley was

right in regarding the 1887 skull as belonging to a very different

animal from the 1859 one. In fact it seems strange that any one

should ever have thought them the same. Galesaurus has a

dental formula apparently of i.
;J,

c. ':, m.
||

; the 1887 specimen

has a formula of i. y, c. \, m. \. In the 1859 specimen 10 molars

occupy 20 mm.; in the 1887 specimen 7 molars occupy 20 mm.
But while the two supposed Galesaurus specimens represent

difterent genera, two other imperfect specimens in the British

Museum show that the 1887 specimen is the same animal as was

described in 1876 as Nythasaurus larvatus. Hence the well-

known skull which is figured in various text-books as Galesaurus

must in future be called Nythosaurus.
Nythosaurus is a much higher type than Bauria : but though

it comes faiily close to the higher Cynodonts such as Cynognathus,

it should, I think, be taken as the representative of a distinct

family, the Galesauridce. From the various specimens in the

British Museum it is possible to make an almost complete restora-

tion of the skull.

Text-fig. 170.

Side view of the skull of Nj/tlwsaurus larvaius. I'he drawing is inainly tliat of tlie

best preserved specimen in the British Museum, Compared with tlie other

specimens and slightly restored from them-. The teeth are represented in the

mature condition.

The septomaxillary though smaller than in Bauria still appears

on the face. The nasal is large and very broad at its upper end.

The lachrymal is large, and though the pi-efrontal is only of

moderate size, it joins with the postorbital and completely shuts

out the frontal from the orbit. The postorbital forms with the
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jugal a rather feeble postorbital arch. The zygomatic arch is

formed by the jugal and the squamosaL The jugal extends

nearly back to the articular region, and the squamosal n.early

forward to the base of the postorbital arclK The squamosal is

not unlike that of Bauria, but the zygomatic portion is much
better developed ; so that as regards the squamosal Nythosaurtts

is intermediate between Baurki and Cynognathus. The quadrate

is of the same type as in the better known Cynognathus.

The palate, so far as known, agrees fairly well with the Cyno-

gnathus type, and the occipital condyle is double..

The lower jaw has a large dentary, but there is no trace even

of a condylar process. The angular and surangular are fairly

large and still resemble considerably the Therocephalian type.

The articular also resembles that of the earlier rather than that

of the later types.

Nythosauru-s is perhaps the most mammal -like of the known
Cynodonts. The zygomatic arch is exceedingly like that of most

primitive mammals, and if the prefrontal and postorbital bones

were lost and the internasal process of the premaxilla aborted

there would be nothing left in the side view of the skull to

distinguish it from that of a mammal. The lower jaw with its

fairly large angular and surangular is still much less like the

mammalian condition than what we see in the higher Cynodonts,

and the articular is of the same primitive type seen in Bauria.

The dentition though very pi'imitive is considerably more

highly evolved than in Bauria.. The formula, i. ^, c. -^, m.
^,

comes very near to that of the typical mammal, and that of

Galesaurus, L ^, c. i, m. j|, is near that of the ancestral mammal.

The difference in the teeth in some of the specimens of Nytho-

smw^s is apparently due to the fact that in some the teeth belong-

to the first set and in others to the second.

CynognaiJiihs^

(PL XLVL figs. 1 cfe 2, and text-figs. 171, 172.)

The genus Cynognathios is known by the very fine skull of

C cratermwtus in the British Museum, the type skull of C.jilaty-

cejys in the Albany Museum, a fairly good skull of C. herryiin the

S. African Museum, and three or four less satisfactory specimens.

Seeley has given a fairly full account of the skiill of Cyno-

gnathus crateronotus, but unfortunately a number of his figures are

so indifferently reproduced that they convey no more to the

student than does the plaster cast. And further, while most of

his determinations are correct, he unfortunately suggests so many
alternative possibilities that the moi'phologist is left compara-

tively helpless.

The figure given by Seeley of the side view of the skull of

C. crateronotus gives an excellent idea of the general form of the

skull and of the structure of the teiTiporal region, except that the
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supposed perforation in the zygomatic arch is, in my opinion, not

a natural feature and has been produced post mortem. The side

view which I give of the skull of C. plojtycejjs is fairly similar,

except that the skull is here much broader and flatter, and in

this species, at least, there is no trace of an opening in the
zygoma.
The snout of CynognatJms differs from that of Bauria and

Nythoscmrus chiefly in the fact that the septomaxillaiy does not
appear on the face, though it can be readily seen within the

nostril.

Text-fig. 171.

Side view of tlie skull of Ctjnngnathus platj/ceps. With the exception of the
front of the snout the drawing is made from the vevy tine type skull in the

Albany Museum. Tlie front of the snout is from the specimen described by
Seeley as ? Cynognathiis le^itorhinus. As I showed some years ago, this is

unquestionably the snout of a nearly full-grown specimen of Cynognatlius
platyoeps.

The premaxilla is relatively rather larger than in NytJiosaurus,

while the maxilla is about equally well developed in the two
genera. The canine is, however, much further forward in Cyno-
ynathii,s than in the smaller genus.

The nasal bone is fairly similar in the two genera, being broad

both in front and behind and narrow in the middle.

The lachrymal extends further forward than in Nyihosaurus,

the portion showing on the face being nearly as large as the

orbit.

The prefrontal is a long narrow bone which forms the greater

part of the upper margin of the orbit, and by meeting with the

postorbital completely shuts out the frontal from the orbital

margin.

The frontals are each about four times as long as broad.

In front they meet the nasals. Laterally they are in contact

with the prefrontals and postorbitals. Posteriorly they taper

away to narrow points, wliich meet the anterior ends of the

parietals.

The postorbital is a large triangular bone. In front it meets

Pkoc. Zool. Soc—1911, No. LXII. 62
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the prefrontal and forms part of the orbital inai-gin. Exteri^ially

it gives a large articulation to the jugal and a small articulation

to the squamosal. Internally it overlaps the parietal for only a
very short distance.

The jugal is relatively considerably larger than in Nythosauriis.

Anteriorly it meets the maxilla and lachrymal, but extends further

forvt^ard than in either Nythosatbrus or Bauria. Immediately below
the oi'bit there is a small but very distinct tubercle. The
ascending process of the jugal is unusually broad and forms a

large articulation with the postorbital, the two together forming
a very strong postorbital arch. The posterior portion of the jugal

extends to the articular region.

The parietal is a, narrow bone which forms a low median crest.

There is a small pineal foramen.

The squamosal is the largest bone in the skull, with the excep-
tion of the dentary. The inner and posterior portion forms
nearly the whole of the back wall of the temporal fossa, and lias

a large articulation with the parietal. This back portion of the

squamosal is veiy thin and is closely united with the flat upper
expansion of the opisthotic. The squamosal forms the outer wall of

the lateral occipital foramen. Inferiorly it meets the exoccipital

and on passing outwards supports the small quadrate. The
zygomatic portion is much larger than in JSFythoscmrus, articulating

with the whole of the upper side of the posterior limb of the
jugal and meeting the postorbital. There is a deep groove along
the middle of tlie back part of the zygomatic portion, which
curves downwards and inwards, and, most probably, the pos-

terior part was for the suj)j)ort of the external auditoiy canal.

The occiput is best known from the specimen of Cynognaihis
herryi in the S. African Museum, which though imperfect shows
the sutures very distinctly. The large occiput figui'ed by Seeley*

(p. 130) and doubtfully referred by him to G. herryi, is, in my
opinion, considerably too large. It also differs from the known
occiput of G. herryi in the shape of the foramen magnum, the
slope of the exoccipitals, and the moulding of the interparietal

region. It is pretty clearly not the occiput of G. crateronottis,

while it is much too large to be that of G. platyceps. As it thus
seems to belong to a new species, it may appropriately be named
Gynognathus seeleyi.

The occiput proper (PI. XLYI. fig. 2) is made up of seven
bones, or, if we include the squamosals, nine. About a quarter
of the occiput proper is formed by a median bone, which is

apparently the interparietal. I have not seen any specimen which
enables me clearly to differentiate this bone from the parietal in

front, but, judging by analogy and by the direction of the fibres

of the bone, the probability seems much in favour of its being a
distinct interparietal.

On either side of the interparietal is articulated a large bone,
which is apparently the opisthotic. Its occipital portion is com-
paratively thin and to a considerable extent covered in front by

* Phil. Trans. Vol. clxxxvi. B. (1895).
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the squamosal and parietal. Inferiorly it articulates with the

exoccipital and to a large extent with the supraoccipital. It

Text-fig. 172.

Uiiper view of the skull of CijnogiKjithiis platyceps.

From the same specimen as text-tig. 171.

forms the upper and inner wall of the lateral occipital foramen,

and passes well forward below the edge of the parietal and appears

to articulate with the large prootic.

62*
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The supraoccipital is completely anchylosed to tlie exoccipitals,

but its probable limits are indicated in the figure given. Inune-

dia.tely above the foi-amen magnum is a small rounded bony knob.

The exoccipitals form the greater part of" the occipital condyles,

Avhich are remarkably mammal-like. Above each condyle is a

narrow fissure or groove leading into the foramen magnum, but

it seems too small to have been for the transmission of either an

artery or a vein, and most probably it was not for a nerve.

Possibly it is merely owing to the elevation of a portion of the

bone for the attachment of a ligament. The exoccipital passes out

a considerable distance under the lateral foramen and articulates

with the stpiamosal.

The quadra,te is well shown in Seeley's figure 8. It is a

relatively small bone, which is firmly fixed on to the squamosal by

the main part being in front and two long processes being behind

its lower projection. Referring to the posterior delicate processes

Seeley says :
" I am unable to afiirm that they represent auditoiy

ossicles." They are unquestionably parts of the quadrate and

have nothing to do with the auditory function. The quadrate

forms the greater part of the articular surface for the lower jaw,

but not the whole of it, part of the squamosal also forming

a portion of the articulation. This is particularly interesting in

view of the fact that in the Monotremes the lower jaw hinges

directly on the squamosal bone.

The palate of Cynognathas is nearly wholly known, the only

points concerning which we are still ignorant being the relations of

the bones round the anterior palatine foramina., the nature of the

middle part of the basicranium, and the relations of the palatine

and pterygoid to the jugal.

There is a large secondary palate forined by the maxillfe and

palatines exactly as in Mammals. In a recent paper Seeley

describes what he believes to be teeth on the palate of

Ci/nognathus. I have, however, had an oppoi'tunity of examining

Seeley's specimen and believe the supposed teeth to be merely

irreguUxrities of the bony surface, possibly pathological. Certainly

in the other specimens I have examined there is no trace of

anvthing like teeth. The hard palate ends in the middle line

opposite the front of the third last molar.

The pterygoids are large and have well-developed pterygoid

processes, which lie close along the inside of the jaws as in reptiles

generally. There is no transpalatine or ectopterygoid bone.

Instead of, as in most reptiles, the pterygoid having a posterior

process which extends to the quadrate, it here ends near the

middle of the inner wall of the temporal fossa, the posterior

continuation which looks like pterygoid being really part of the

alisphenoid bone.

The vomer is alai'ge median bone which posteriorly lies between

the two pterygoids. In front it forms a vertical plate which

supports the secondary palate exactly as in Mammals and extends

to near the front of the snout.
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The a-lisphenoid bone is one of the most interesting bones in

tlie skull, it is a lnrge flat bone which extends fi-om the pterygoid

below to the parietal above. It is well seen in the type skull of

C'ynognathv.s crateronoliis, but even better in the Capetown
specimen of C herryi (PI. XL VI. fig. 1). The upper portion of

the bone is irregularly quadrilateral. The uj^per side aiticulates

with the parietal, and the posterior with what I believe to be the

prootic. Between the alisphenoid and the prootic are two large

oval foramina. At the posterior and lower corner the alisphenoid

is continued as a slender bone to the quadrate. At its anterior

and lower corner it meets the pterygoids and clasps the Vjasi-

sphenoid. There appears to be an opening into the brain-cavity

between the base of the alisphenoid and the basisphenoid.

The basisphenoid is clasped by the alisphenoids and meets the

basioccipital posterioi-ly.

The basioccipital is a. small bone lying behind the basisphenoid.

It forms the middle part of the occipital condylar region. On
each side there is a large round foramen which is pretty certainly

the foramen for the exit of nerves ix., x., xi., and xii.

Between the outer part of the basioccipital and the quadi'ate

there stretches a rounded pillow-like bone concerning which there

may be some difference of opinion. I believe it to be the

stapes, for reasons which will be stated later.

The lower jaw is remarkable for the great size of the dentary,

which posteriorly nearly reaches the articulation. Elsewhere I

have dealt at some length with the structure of the jaw. The
splenial is long and slender. The surangular and angular are also

feeble splint-like Ijones. The articular is fairly well develojied but

short. I cannot satisfy myself that there is a distinct coronoid

bone as is stated by 8eeley.

The only points in which the C'ynognathus skull is nearer to

the mammal than that of Bcxuria and Nythosaurus are : {a) the

closer approach of the jngal to the articulation, (?;) the greater

development of the dentary, (c) the greater reduction of the

angular and surangular, and {d) the more mammal-like occipital

condyle. On the whole it is not so near the mammalian ancestor

as either Bauria or Nythosaurus.

The dental formula aj^pears to be i. „-, c. , m. ^.

Trirachodon.

(Text-figs. 173 & 174.)

Trirachodon is best known by the type skull which is in the

Albany Museum. Though the skull is immature and much
cruslied it is practically perfect. Two or three other known skulls

though imperfect show the uncrushed condition of the greater part

of the adult skull.

The premaxilla is smaller than in Cynognathus, not meeting the

nasal behind the nostril, at least not on the face.
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The septomaxillary is entirely in the nostril, forming no part of

the face.

The maxilla is long and extends far hack helow the orbit.

The snout is fairly broad at the root of the canine and along the

upper part of the maxilla, but is much narrowed in the molar

region. There are two foramina for the maxillary branch of

nerve v.

The nasal is moderately broad in front, narrow in the middle,

and very broad behind.

The lachrymal is small, but forms most of the anterior wall of

the orbit.

Text-fig. 173.

Side view of the skull of Trh'vcliodon Tcannemeyeri. The drawing is chiefly founded

on the crushed and immature skull which forms the type. Two mature

and uncrushed hut imperfect skulls in the Albany Museum and a good snout

in my own collection have made it possible to correct the cru.shing of the type

and completely restore the skull in the adult condition.

The prefrontal is about twice as long as broad, and forms most

of the upper margin of the oi-bit ; it unites, as in Cynognathus,

with the postorbital, completely shutting out the frontal from the

orbital margin.

The frontal is fairly like that of CynognatJius, but it does not

extend so far forward. Posteriorly, as in the former genus, it

tapers away between the postorbitals.

The postorbital is more like that of Nythosaurus. It forms the

upper third of the postorbital arch, luiiting with the jugal. It

extends backwards on the side of the parietal a little beyond the

pineal foramen.

The parietal is like that of Cynognathus, but the pineal foramen

is much smaller.

The jugal is, on the whole, like that of Cynognathus. It has,

however, the inferior process much better developed. It forms

the lower and posterior half of the orbital margin.

The squamosal differs from that of Cynognathus in not meeting

the postorbital, but ending in front above the jugal, very much as
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in Nythosaurus. As the back of the skull is reliitively narrower

than in Cynognathtis, the posterior part of the squamosal difiers

considerably in contoui-.

Text-fig. 174.

Pm>

Upper view of tlie skull of TriracJiodon Tcannemeyeri.

From the same specimens as tig. 173.

The quadrate, so far as can be seen, is small but not unlike the

better known types.

The stapes is a very slender straight bone about the thickness
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of a pin, and having similar relations to the stapes in Cyno-
gnathus.

The occiput is not well known, but is apparently very similar
to that of Cynognathus.
The lower jaw has a very large coronoirl process and a condylar

process which nearly reaches the articulation. The articular,

angular, and surangular are on the whole very similar to those of

Cynognathus.
One of the most striking points of difference from Nythosaurii.8

and Cynognathus is in the structure of the molar teeth, which
have flattened tops, and the lower molars instead of passing inside
of them, as in these other genera, meet them much in the same
way as do the molars in Mammals.
The dental formula is the same as in Cynognathus, viz.

:

• 41 9
]. g, c. -^, m. ^.

Diademodon and Gomjihognathus.

(PL XLYI. fig. 9, & text-figs. 175-178.)

Diademodon resembles Gomjyhognathus so closely, differing only

in size and in the number of molars, that there is some reason for

suspecting that Diademodon may be an immatiu^e Gmnphognathus.
If this turns out to be the case, the genus must take the earlier

name Diademodon. The following description of a skull is based

on a beautifully preserved skull in the British Museum, which
may be called Gomphognatlms minor ^ but which unfortunately has

lost the snout, on a fairly good skull of D. mastacus in the South
African Museum, on two other good skulls of Gomjjhognathus in

the British Museum, and on the type skull of Gomphognathus
kannemeyeri in the Albany Museum. As the result of the

examination of this very fine material, the Gomphognathus skull

is better known even than that of Cynognathus, and almost as

well as that of the living Ornithorhynchiis.

The premaxilla is fairly large, but, as in all other Cjmodonts,

considerably overlapped by the front of the maxilla. It has a
strong internasal process, and forms the anterior and most of the

lower border of the nostril. It has a very considerable palatal

development, the two bones meeting in the middle line behind the
anterior palatine foramen.

The septomaxillary is well developed, lying along the greater

part of the outer wall of tlie nostril. Most of it is within the

nostril, but a small part of the upper end appears on the face.

The maxilla is not unlike that of Trirachodon. The maxillary

branch of nerve v. has two foiamina. On the upper j^art of the

maxilla close to the nasal is a small oval depression, presumably
for the lodgment of a gland.

The nasal is narrow in front but broad behind. The nostrils

look more upwards than in any of the previously described

Cynodonts, and the nasal passes forward between them to a

narrow process.
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The lacbrymal is of fair size. In Gom'pliognailius minor it

forms the front of the orbit and much of tlie inner wall. In
GompJiognathus poli/phagus it is considerably larger, extending to

part of the upper margin.

Text-iijr. 175.

Side view of the skull of Gompliognatlms minor. With the exception of the front

half of the snout and the lower jaw, the drawing is from tlie beautifully preserved
t\-pe in the JJritish Museum. The front of the snout is restored from a specimen
of Gomplwgnathus Tcannemeyeri in the British Museum, and the lower jaw is

from the lower jaw of the tj-pe of Cr. l-annemeyeri in the Albany Museum.
Both these latter are slightly modified to fit the skull of Gomplioffuatlnis

The prefrontal forms most of the npper margin of the orbit.

In GompJiognathus polyphagus it is considerably smaller than in

G. minor, owing to its being encroached on by the larger nasal and
lachrymal. By uniting with the postorbital it completely shuts

out the frontal from the orbital margin.

The frontal is relatively small, the two together forming

only about one-third of the interorbital space. As in all the

other Cynodonts except Bauria and Sesamodon, the frontals

posteriorly taper away to a point between the postorbitals.

The postorbital is a fairly large bone with an external limb

which meets the jugal, forming the postorbital arch, and a posterior

process which lies along the parietal. In G. p>olypliagus the

postorbital bar is relatively slenderer than in G. minor.

The jugal is very large. It is essentially similar- to that of

Trirachodon. The inferior process is much larger and the

posterior extension much deeper. It passes backwards some
distance behind the plane of the quadrate.

The parietal is small and there is a small pineal foramen.

The squamosal is extremely large. The inner portion

articulates with the parietal. The outer and anterior portion

lies above the jugal, forming with it a powerful zygomatic arch.

Inferiorly the squamosal supports the small quadrate. The
peculiar shape of the bone can best be understood from the figures.
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The occiput is very similar to that of Cynognathus, but the
limits of tlie various elements are less satisfactorily known. The
condyle is double, but is relatively smaller and less mammal-like
than in Cynognathus.

The palate is beautifully shown in three of the British Museum
specimens.

Text-%. 176.

Upper view of skull of Giomplwgnathus minor.

The snout restored from G-om^hognathus Icannemeyeri.

In the anterior palatine opening there is a pair of narrow bones
showing what I suggested a good many years ago were probably
prevomers. Only one specimen is known in which they are shown.
They are evidently not parts of the premaxillse, and as they are in

position exactly corresponding to the prevomers of Ornitho-

rhynchiis, I am still of opinion that they correspond to the paired

vomers of most reptiles and the prevomers of Platypus and of

Miniopterus.
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The secondary palate is almost tyjDically mammalian, tliemaxillfe

and the palatines having the same relations as in the mammal.
The palatine besides forming part of the secondary palate curves

round inside of the maxilla, forming the outer wall and part of

the I'oof of the posterior nares. Thei^e is a posterior palatine

foramen situated exactly as in Mammals,

Text-fi^. 177.

Pmx,

^•{^0^^^

Under view of skull of Grompliognatlius minor.

The snout restored from G-ompliognathus kannemei/eri.

The vomer is large and, as in typical Mammals, it forms the

median support of the basicranial axis from the sphenoidal region

to near the front of the nose. It forms about one-third of the roof

of the pharynx, and two small tubercles on its posterior part are

probably for the attachment of pharyngeal muscles. In the

region of the secondary palate the vomer forms for a considerable

distance a median support.

The pterygoid is of moderate size^ but much smaller than in any
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other reptilian group. In front it meets the jngal and the
palatine and lies along the outer side of the vomer. It forms a
large descending ^^terygoid process. Posteriorly it lies against the

vomer and terminates by meeting the alisphenoid as in

Cynognathus.

Text-fig. 178.

Posterior view of skull of Gomplwgnathus :

The basioccipital, basisphenoid, and exoccipital are all

apparently veiy similar to those bones in Cynognathus. There

is a large foramen for the exit of nerves ix., x., xi., and xii.

Outside of this foramen, but further from the base, is another

foramen which I believe to be the fenestra ovalis, but this is less

ceitain than the nature of the larger foramen, aboxit which there

is no doubt.

The alisphenoid in all its relations is very similar to that in

Cynognathus. At its lower end near where it meets the pterygoid

is an opening which leads into the brain-cavity, and most pi-obably

it was by this opening that the internal carotid artery entered

the cranium.
The quadrate is relatively rather smaller than in Cynognathus,

but is fixed into the squamosal bone in a very simila,]- fashion.

It clasps the lower margin of the bone, and posteriorly it has two

processes which lit into grooves. In the type specimen of

Gomiphognathus kannemeyeri, where the articulars do not lit on to

the quadrates, I thought the quadrates had been displaced, but I

am rather inclined to think it is the articulars, as the London
specimens show that the quadrate is not likely to be readily

disarticulated.

In the median section of the skull (PI. XLVI. fig. 9) a number
of most interesting featui-es are revealed. In the posterior

cranial region there are seen the foramina for the exit of a

number of the cranial nerves. Close to the occipital condyle

are two small foramina for nerve xii. These after pa,ssing a

short distance through the bone open into the large foramen

lacerum posticum. This laa^ge foramen is also situated well back

and doubtless transmitted also nerves ix., x., and xi. In fronb
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of this foramen jngulare is the prootic hone, which appears to

have two foramina in it. The posterior I beHeve to be for

nerve viii., and the anterior for vii. Between the prootic and
the large alisphenoid is seen the opening for probably both the

2nd and 3rd branches of nerve v. _ Immediately below this

foramen, the prootic sends a sharp bony process upwards, inwards,

and forwards. Probably it lay on the inner side of the Gasseiian
ganglion.

The basisphenoid is a large bone, along the front of which lies

the back part of the vomer. There is no orbito- sphenoid and no
presphenoid bone.

The vomer passes from the basisphenoid to about the middle of

the hard palate. Along its dorsal surface ran the cartilaginous

cranial axis, against which the grooved upper surface of the vomer
fits. At the front of the vomer the median cartilage is ossified,

and the bone is apparently the homologue of the mammalian
mesethmoid. In the figure given of the median section the
prevomer {P.vo.) and the septomaxillary (^Smx.) are largely

hypothetical.

Sesamodon and Mellnodon.

(PI. XLVI. figs. 3, 4, & 5, and text-figs. 179, 180.)

These two allied genera, which are both unfortunately very
imperfectly known, stand at present by themselves some distance

apart from the other Cynodonts. Each genus is known only by
a single specimen, which in the case of Sesamodon browni is only

fair, a,nd in the case of Melinodon simws very poor. Still the interest

attaching to the specimeiLS is so very great that it is necessary to

figure them as fully as possible.

Though the only known skull of Sesamodon broioni is very badly
weathered and considerably crushed, it is fortunately possible to

restore the external appearance with much certainty. In fact the

only points in the external anatomy that remain in doubt are the
articidar region, the middle of the occiput, and pai'ts of the jugal,

frontal, parietal, and squamosal bones.

The premaxilla is not very satisfactorily preserved, but presents

no unusual features.

The septomaxillary is apparently fairly similar to that of

Nyihosaurits, appearing on the face to a considerable extent.

The maxilla is large and resembles to some extent that of

Trirachodon, while in other respects it is nearer to Nythosaurus.
The canine is relatively smaller than in either Trirachodon or
Nythosaurus, but is situated, as in Nythosaurus, far back from
the front of the bone. The molars, with the exception of the 1st

which is small, form a uniform series, and the maxillary bones are

much approximated in the molar region, as in Trirachodon.

The nasal resembles on the whole that of Bauria. The nostril

is directed mainly forward and the nasal to some extent over-

hangs it. The bone is moderately broad thioughout its whole
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length, but is chiefly remarkable in being narrower behind than
in front. In all other Cynoclonts except Bauria the nasal is, as in

Marsupials, much broader posteriorl3^

Text-fig. 179.

Fr.

Side view of slcull of Sesmnodon hroiv7ii. Somewhat Ifestoi'ed fvohi the oiilj' known
specimen, which forms the type. The whole of the preorbital portion of the

skull except the front of the premaxilla is preserved in the specimen, though the

bone in parts is weathered off, leaving only the impression. Though the teeth

are imperfect, remains or impressions of all are present, so that the full dentition

can he restored with much 'certainty, the only doubt being the exact length of

*the incisors and canines. The orbit and the temporal fossa are satisfactorily

preserved, and the squamosal is fairly well preserved on the right side of the

skull. The lower border of the jugal is unknown. Both mandibles are in

position but much weathered. The horizontal ramus is fullj' known, but much
of the ascending ramus is lost. As, however, the top of the coronoid process is

preserved in position, the greater part of the dentarj' can be restored with

certainty. The condylar process is badly preserved. A considerable part of

what is believed to he the angular alid probably part of the articular ai-e

preserved. As the position of the glenoid cavity is known, the general shape of

the back of the jaw can be restored with some probability.

The lachrymal is small and completely separated from the nasal

by the prefrontal. In this, Sesamodon again agrees with Bauria

and difiers from all other known Cynodonts.

The prefrontal is much larger than the lachrymal and meets the

frontal, nasal, maxilla, and lachrymal as in Bauria.

The frontal is almost completely lost from the specimen, but

just sufficient of the impression of the bone is left to show that it

reached the orbit as in Bauria. In this also, Sesamodon difljers

from almost all other known Cjmodonts.

The postorbital is fairly large but slender. It forms with a

small part of the jugal a complete postorbital arch. It only

extends backwards on the parietal a very short distance.

The parietal is completely lost except just suflScient to show

the width of the bone.

The jugal is not well preserved except in the upper part. It

forms the whole of the lower orbital margin and part of the
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postorbital arch. In the drawing given the lower margin is

entirely hypothetical. The posterior or zygomatic portion of the

bone is very short.

Text-fis. 180.

Upper view of skull of Sesamodon hroivni, restored from t-lie type. From the specimen
the whole of the frontals, parietals, and most of the occiput have weathered away,
so that these parts are unknown. As, however, the prefrontals, postorbitals, and
the margins of the orbits and temyioral foss<« are preserved, the only points
that are left in doubt are the position of the frontO'parietal suturCj whether
there is a parietal forameuj and the nature of the condyles.

The squamosal is sufficiently well preserved to show its main
features, and it is seen to be unlike that of any other Cynodont.
As in Bauria it is much smaller than in the higher types. It

articulates, as in other forms, with the parietal, but on passing

outwards it has not, as in Bauria^ a posterior ridge. The zygomatic
portion is much shorter than in Bauria or any other known type,

but it is relatively fairty deep.

What appears to be the quadrate is a small flattened bone which
I have shown in the figure, but the parts are crushed and some-
what displaced, and it is impossible to speak with certainty of the

condition.
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The occiput is badly preserved, but is remarkable for the great

lateral extension o£ the exoccipital, which passes out behind and
below the squamosal. Owing to some degree of crushing it is

difficult to be quite sure of the relations of the external end of

the exoccipital, but it certainly extends much further out than in

any other known Cynodont.

The palate, so far as preserved, differs considerably from that of

the typical Cynodonts. There is a secondary palate of the ordinary

type, but the pterygoid appears to have a larger pterygoid process

than usual. Behind the pterygoid process there is a fan-like bony
expansion which passes backwards and outwards towards the

articular region. It looks as if it might be all pterygoid, but

owing to the crushed and weathered condition of the specimen it

is impossible to be sure. Possibly, as in the typical Cynodonts, it

is part of the alisphenoid.

The structure of the lower jaw cannot be satisfactorily made
out. The dentary has a very large coronoid process ; in fact the

coronoid process is as large as the horizontal ramus. There also

is some evidence of a condylar process. The articulation is

apparently, mainly at least, formed bya rounded articular supported

by possibly an angular and surangular. There is a well-developed

splenial bone.

The dental formula is i. y, c. ^, m. -.

Ifelinodon is closely allied to Sesamodoit and pretty cei-tainly

belongs to the same family. The teeth are of the same type, but

relatively much smaller. The specimen is so imperfect that it is

impossible to make much of the skull. I have figured it as

preserved (PL XLVI. fig. 3).

Sesamodon resembles Bauria and differs from the other

Cynodonts in the foUowmg characters :

—

1. The nostril is directed more forwards than outwards.

2. The nasal is not widened posteriorly.

3. The prefrontal is larger than the lachrymal and prevents

the lachrymal from meeting the nasal.

4. The frontal forms part of the orbital margin.

5. The postorbital arch is feeble: incomplete in Bauria.

6. The molars show no sign of cusps.

In the following characters Sesaynodon comes nearer the

Mammals than any of the other known Cynodonts :

—

1. An articulation for the lower jaw which permits of some
degree of antero-posterior movement.

2. The lower canine lies outside the edge of the maxilla when
the jaw is closed.

In addition to the mammalian characteristics peculiar to

Sesamodon, it combines piost of those mammalian characters

seen in Baii^ria with most of those found in the other higher

Cynodonts.
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Peculiarities of the Mammalian Shull, apparently derived

from a Cynod^ont Ancestor.

Most of the bones of the mammalian skull have their homo-
logues in the Labyrinthodont skull, but they are also to be found in

the skulls of most reptiles. There is, however, no close resemblance

between the mammalian and the batrachian bones, and in many
cases the differences in cranial structure are so great that the

gap between the mammal and any known batrachian must be

enormous. When we examine the Cotylosaurian skull, we find that

the resemblance to that of the mammal is still remote, but any
little resemblance there was in the Labyrinthodont is here

increased, while there are many mammal-like characters not seen

in the lower type.

The Pelycosaurians of the Lower Permian are so much more
mammai-like than any of the lower forms that, notwithstanding
their remarkable specialisations, one cannot help feeling, as Cope
felt, that here were forms fairly near to the remote mammalian
ancestor.

The Therocephalians and Anomodonts of the Middle Permian
times are in essentials still more mammal-like. For the first time
we get a dentition clearly divided into incisors, canines, and
molars ; for the first time we get a lower jaw with a dentary which
has a large coronoid process. We get a zygomatic arch formed on
the mammalian type, and we lose for the first time the quadrato-

jugal. We also get most marked mammalian chaiucters in the

postcranial skeleton.

The Therocephalians survived into Upper Permian times, but
hitherto they have not been found in Triassic beds. In Upper
Triassic times their place was taken by the Cynodouts. Though
the gap between the Therocephalians at present known and the

Cynodonts is very considerable, the primitive Oynodont Bauria is

to some extent a connecting link.

Almost all the characters in which the Cynodont skull diflfers

from the Therocephalian are characters which are met with in

Mammals. Of these the most noteworthy are :

—

1. Formation of a secondary palate.

2. Vomer very large, extending forward as a support to the

secondary palate.

3. Great reduction or complete loss of prevomers {Bauria).

4. Loss of the postfrontal bone.

5. Great reduction or loss of the pineal foramen.

6. Two occipital condyles.

7. Reduction of the quadrate.

8. A large alisphenoid bone instead of the homologous rod-

like " epipterygoid " or columella cranii of the Thero-
cephalians and Anomodonts.

9. Pterygoids not extending back to the quadrates, the
posterior extension being replaced by the alisphenoids.

10. Reduction of the angular and surangular, and greater

development of the dentary.

Proc. Zool. Soc—1911, ^o. LXIII. 63
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The presence of this large number of mammalian characters in

the Cynodont skull, and the absence of any in either skull or

skeleton that might not have been expected in the mammalian

ancestor, make the case very strong for the mammalian ancestor

havino' been a Cynodont. But the evidence becomes even stronger

when we find that most of the peculiai-ities, even minor

peculiarities, of the mammalian skull have light thrown on them

by the condition of affairs in the Cynodont skull.

Let us consider some of the more remarkable characters of the

mammalian skull in the light of our knowledge of the Cynodont.

Premaxillarij.

One of the most striking peculiarities of the mammalian skull

is that the nostrils are sepai'ated only by cartilage, so that if the

cartilage be removed the nostrils are united. In most reptiles, in

birds and amphibians the nostrils are divided by an upward and

backward process of the premaxilla, the internasal process. As it

is present in Cotylosaurs, Dromasaurs, Pelycosaurs, Therocepha-

lians, Anomodonts, and even Cynodonts, one might fancy that

here was evidence against the Cynodont ancestry. But thei'e is

o'ood reason to believe that the early Mammals retained the

internasal process and that it was only lost after the Mammals
were well established.

In both Ornithorhynchus and Echidna the young animal has an

internasal process developed on the premaxilla almost exactly as

in reptiles. The fact that it is retained as a support to the

caruncle or egg-tooth in no way invalidates the conclusion that it

is the reptilian internasal process that has been retained. For

there cannot have been a time when there was a caruncle without

a support, and thus the internasal process must be as old as the

caruncle. As we may be pretty certain that the mammalian
ancestor was oviparous, we may safely conclude that the internasal

process is not a neomorph, but the reptilian structure handed on.

In Tritylodon there is an imperfect but distinct little internasal

process. The only known specimen is too imperfect to enable me
to say whether it formed a complete though slender process which

joined with the nasals. Even if it did not in the adult, it is

rather probable that it did in the very young animal, since

Tritylodon is so much more primitive than the marsupial that not

improbably it was oviparous.

In the skulls of young Diprotodonts (e. g. Mao'ojms) a rudiment

of the internasal process is usually present. And in the young
TricJiosurns at birth the internasal process, as I recently pointed

out can be traced right round in front of the nose. In the very

young marsupial, the nostrils are entii'ely lateral and wide apart,

and the nasal cartilages pass round in front of each, leaving a

sulcus in the middle line between the two. The premaxillaries

send up short processes along the sulcus, but from the ends of the

processes two strands of condensed but unossified cells can be easily
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traced round to the top of the snout. Were these tracts ossified

we woukl have a coiidition practically similar to that of the
Cynodont.

Sejytomiaxillary

.

Kitchen Parker many years ago recognised this as a distinct
membrane-bone in the Lizards and Snakes, but it is only recently
that much attention has been paid to it, chiefly as the result of the
work of one or two pal?eontoIogists in Europe and America. The
bone is not known in Labyrinthodonts and probably does not
occur in the Amphibia (the supposed septomaxillary of Xenopits
being probably not homologous). We find it, however, in the very
earliest true reptiles, and we can trace it on the one hand through
numerous members of the Diapsida, and on the other through
most of the mammal-like Reptiles on to Mammals.
A septomaxillary has been found in Pareiasaurus, Pariotichns,

and Procolophoii. In these primitive genera it is mainly within
the nostrils, and probably fulfils its main function as a roof to
Jacobson's organ.

When we come to the mammal-like Reptiles, we find it in the
Pelycosaurs still mainly within the nostril. In the Dinocephalians
{Delpliinognalhus, Tcqnnocephcdus) it comes partly on to the face.

In the Dromasaurians (Galejms), it forms a very appreciable
portion of the facial wall ; and in the Therocephalians {Scylaco-
saurus, Alojyosaurus), it also appears pretty largely on the face.

In the Anomodonts it is absent, probably because they had lost

their organ of Jacobson, as would appear from the loss of the
prevomer.

In the Cynodonts, the septomaxillary is always present. In
the lower types it appears on the face, but in the higher forms it

is almost entirely inside the nosti'il.

Among Mammals a septomaxillar}- is known only in some of
the lower forms. In Tritylodon it appears on the face between
the nasal and i3remaxillary, in much the same way as in Nytho-
saurus. In Ornithorhynchus and Echidna it would appear from
the researches of Gaupp that what used to be regarded as the
upper part of the premaxillary is really the septomaxillary. If
this be so, as seems pretty certain, then the Monotremes have the
septomaxillaries better developed than in the Cynodonts.
The only higher mammal in which there is a bone to be regarded

as probably the septomaxillar}' is Dasypus. Here a small bone,
which I described in 1897 as the " nasal-floor bone " and suggested
might be homologous with the upper part of the premaxillary in
the Monotreme, is probably to be regarded as a rudimentary septo-
maxillary.

Yoiner and Prevomers.

In 1895, and more fully in 1902, I showed that there was
reason to believe that the so-called reptilian " vomers " were not
homologous with the mammalian vomer, but that being formed as
splints to the pai-aseptal cartilages in close association with the

63*
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organs of Jacobson, they were really homologous with the bones

that unite to form the " dumb-bell bone " of Ornithorliynchus ;

and that the mammalian vomer had its homologue in the so-called

" parasphenoid " of the lower forms. As a new name was neces-

sary for the reptilian "vomers," I proposed the name j9revo??ier.

In the Bati'achia we find all three bones well developed, the

median true vomer or parasphenoid being especially large to

support the base of the skull. When in the earliest true Reptiles

the pterygoids came together, there was little need for the median
vomer and it became greatly reduced. In the Cotylosaurian

Diadectes the median vomer is still a fairly strong rod, but in the

later Ootylosaurians or primitive Diapsidans Pariotichus and
Procolophon the vomer is a very short pointed process. In most
later Diapsidans the vomer remains a small unimportant element.

It developes to a fair size in the Ophidia and becomes large and
much specialised in the Chelonia. The prevomers, on the other

hand, remain large in most Diapsidans, but where, as in the

Chelonians and Crocodilians, the organs of Jacobson become much
reduced or lost the prevomers likewise tend to disappear.

In the mammal-like Reptiles the vomer shows great variations.

In the Therocephalians it is small as in the pidmitive Diapsidans,

but with the development of a secondary palate a new function

is given to it, and it becomes large. In the Anomodonts, though
the secondary palate is only imperfectly formed, the vomer is large

and extends well forward. In the Cynodonts, where the secondary

palate is complete, the vomer is very large and extends from the

basisphenoid to near the front of the snout. The front part of

the bone corresponds so exactly in its relations to the mammalian
vomer, that it is impossible to doubt that the bones are homologous.

On the other hand, if the anterior part of the bone were lost it is

probable that every one would agree, from the relations of the

back part, that it was the homologue of the reptilian so-called

" parasphenoid." In Mammals the vomer varies greatly in size.

It is relatively very large in the Cetacea, sometimes extending

from the basioccipital to the front of the rostrum, while in the

Rodentia it is often more or less rudimentary.

The prevomers ai'e large in the Dinocephalians and Thero-

cephalians. In the Anomodonts they have completely disappeared.

In the Cynodonts, with the formation of the secondary palate

they are either greatly reduced [Goonphognathus) or quite absent

{Bauria). In Mammals the prevomers are usually absent, their

function as supports to Jacobson's cartilages being taken by the

palatine processes of the premaxilla?. In onl}^ two mammals are

they known for certain to occur as distinct bones, viz. Ornitho-

rhynchus and Miniopterus, and in both of these the pair of bones

fuse together to form a median bone before the animal is full-

grown.
Some observations have recently been made which at first sight

appear to cast a little doubt on the homology of the parasphenoid

with the mammalian vomer.
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Versluys has discovered what he believes to be a large para-

sphenoid in Deronochelys in addition to the vomer and in no way
connected with it. If this determination be correct, it will

probably turn out that the Chelonian vomer is after all a pair of

prevomers fused. The early develo^^ment of the Chelonian vomer
has not, so far as I am aware, ever been examined, and in my paper
on the reptilian and mammalian vomerine bones I spoke very
guardedly on the subject. So far as we know, the Chelonian
vomer is always a median unpaired bone. But if it be a true

vomer, what of Yersluys' supposed parasphenoid ? Fuchs has
shown that in Chelone the basisphenoid is ossified by a large

irregular exostosis on its under side, and that this exostosis bears

relations to the pterygoids very similar to those which the para-

sphenoid of Yersluys does. In the light of the observations of

Fachs, I think it must be concluded that the supposed parasphenoid
in Dermochelys is entirely a development of the basisphenoid, and
not the homologue of the parasphenoid of other reptiles.

Gaupp and Fuchs have both apparently discovered a rudimentary
ossification behind the vomer in Chelonians which they believe

to be a true parasphenoid, and Fuchs has discovered what he
believes to be a rudimentary parasphenoid in Didelphys. The
situation of these rudimentaiy ossifications is undoubtedly that of

the parasphenoid, but they are also in the region normally occupied

by the vomer in Mammals. When a bone which occupies one region
in an ancestor comes to occupy a somewhat different region in

a descendant through a portion of the bone becoming aborted, it

is by no means uncommon that rudimentary ossifications can be
detected in the region abandoned. The os carunculpe is undoubt-
edly the internasal process of the premaxilla in Ornithorhynchus
and Echidna, but though it is quite detached from the pre-

maxilla, it is nevertheless a j)ortion of the premaxilla. In the

case of the vomer, supernumerary ossifications appear to be not
uncommon both in front and behind. In Orycteropus there are

two small ossifications in front, apparently not prevomers, but
detached ossifications of the true vomer. Kitchen Parker seems
to have found them so commonly present that in some groups
he regarded them as the rule. Speaking of the condition in

Marsupials he says :
" The main vomer is often relatively small

;

there is, nearly always, a pair of antei-o-lateral vomers .... and
large posterolateral, and other, or postero-medial vomers ; these

are very irregular and unsymmetrical in the young Cuscus
especially, in which I find ten vomerine bones." Parker's postero-

medial vomers are probably the ossifications regarded by Fuchs as

parasphenoids, and there seems no reason to regard them as of

any more morphological significance than the Wormian bones in

the human skull.

AUs2jhenoid.

Until recently the alisphenoid bone has been looked upon,
like the orbito-sphenoid, as an ossification of the cranial wall, and



922 DR. R. BROOM ON THE

according to Parker " the alisphenoids and ovbito-sjDlienoids appear
as chondrifications of the walls of the skull." In studying the

development of the marsupial skull some years ago, I found that

the alisphenoid has originally nothing to do with the walls of the

skull. It first appears as a short rounded rod lying outside the

trabecula and quite independent of it or of any other skeletal

structure. In its relations it seems exactly to correspond to the

miiddle part of the cartilaginous bar on which the pterygoid bone
develops in Lizards and S'phenodon. In the majority of Lizards
this middle part gives rise to the epipterygoid or columella cranii.

When, as in Chaviceleon, the epipterygoid is rudimentary, the short

bar which forms its base is almost exactly similar in structure and
relations to the bar from which the alisphenoid developes in

Mammals. One therefore seems driven to the conclusion that the
epipterygoid and the alisphenoid are difierent developments of

the same element. And this conclusion seems borne out by
comparative anatomy, foi- we find that most Reptiles have either an
epipteiygoid or an alisphenoid, but never both. In Lizards we
find an epipterygoid, but never an alisphenoid : in Snakes an
alisphenoid, but never an epipterygoid.

There seems little doubt that the epipteiygoid is the early type
of development. "We find, for example, in the primitive Proco-
lophon a columella cranii almost exactly like that of the lizard.

In the Therocephalians the columella? are long and slender, but
usually flattened. In the Anomodonts they are slender, but
rounded. In the Cynodonts we find no longer the columella

cranii, but in its place a broad fan-shaped alisphenoid. The
Cynodont alisphenoid further diflfers from the columella cranii

of the earlier forms in having the lower part well developed and
replacing the backward extension of the pteiygoid. In the
mammal the alisphenoid diflfers from that of the Cynodont mainly
in having the 2nd and 3rd branches of nerve v. passing through
it instead of behind it.

[^Note hy Editor.—In Dr. Broom's memoir as presented to the
Society thei'e followed here a discussion of the quadrate and
tympanic, illustrated by two diagrams. A recent discovery made
by Dr. Broom has considerably modified his views, and he has
asked leave to withdraw the paragraphs omitted here until he
has time to work out and present to the Society in a fuller

form the bearings of his new facts.

—

August 11th, 1911.1

Ancjular.

The angular is found in all mammal-like reptiles. It is large
in the Dinocephalians, Anomodonts, and Therocejjhalians, but
comparatively small in the Cynodonts. In Mammals there is a
small splint-bone on the lower side of Meckel's cartilage which is

probably the remains of the angular. In Omiihorhynchiis there
appear to be two splint-bones, one being probably the surangular.
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In tlie following diagram is represented what appears to be the

genetic relationships of the principal known Cynodont genera :—

Thevocephaliaii Ancestor.

~"^JEhirosuchns

Maiiiiualian

Ancestor. Sesamodon

'Galesauriis

^Njjfhosanrus

Melinodon

TriracJiodoii

I

\

Ci/noc/natJms

Viademodon \
(jromph ncjna th us
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Explanation of lettering in the Plate and Text-Jigitres.

Ancj. Angular; Art. Articular; Aud.gr. Auditory groove; B.O. Basioccipital

;

B.S. Basisphenoid; Dent. Dentary; i'.O. Exoccipital ; E.v.st. Extrastapedial

;

J'r. Frontal; Ju. Jugal ; I.P. Interparietal; La. Lachrymal; 3Iall. Malleus;

Me7i. Meniscus ; 3£x. Maxilla ; Na. Nasal ; 0.0. Opisthotic ; Pa. Parietal

;

Pal. Palatine; Pm.v. Premaxilla; Po.O. Postorbital; Pt-.F. Prefrontal; Pt.

Pterygoid ; P. Vn. Prevomer
;

Qu. Quadrate ; S.Ang. Surangular ; Sm.r. Septo-

maxillary ; S.O. Supraoccipital ; Sq. Squamosal ; Tj/m. Tympanic ; Vo. Vomer.

EXPLANATION OF PLATE XLVI.

Fig. 1. Side view of the cranial wall of Cynognathus herryi. Half nat. size.

2. Occiput of Cyiiognatlms berryi. Half nat. size.

3. Side view of the skull of Meiinodon simus. Nat. size. This represents the

type and only known specimen. It is so badly crushed that it is

impossible to restore it with any confidence. Six molars of the right side

are preserved, and the axes of two molar series make with each other an

angle of about 60°. The frontal region is certainly narrow, and as the teeth

are ^ery similar to those of Sesamodon it is probable that the skull is also

somewhat similar, but probably the snout is shorter in dielinodon and the

skull relatively broader.

4. The molar teeth of the left side of Sesamodon browni as preserved. X IJ.

5. Base of the skull of Sesamodon, browni as preserved. X 1^.

6. Quadrate and part of the squamosal of Bauria cynops, as seen from the

front. Nearly twice nat. size.

7. Base of skull of Bauria cynops, viewed partly from the side to show the

deep keel of the basisphenoid.

8. Occiput and base of skull of Bauria cynops, viewed from behind and parti}'

from below. Slightly restored. About two-thirds nat. size.

9. Median section of skull of Biademodon. All parts in unbroken line are

from the specimen in the South African Museum. The prevomer and septo-

maxillavy as restored are founded partly on the British Museum specimen

of Gomphognathus and are partly hypothetical, the inner part of neither

bone bemg known in any specimen. About half nat. size.
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39. Tooth-germs in the Wallahy Macropus Ullardieri.

By A. Hopewell-Smith, L.R.C.P., M.E.C.S., and

H. W. Makett Tims, M.A., M.D., F.L.S., F.Z.S.,

King's College, Cambridge.

[Received and Eead May 23, 1911.]

(Plate XLYIL* and Text-figm-es 181-189.)

The dentition of the Max-supials ofters, in some respects, points

of greater interest than does that of other mammals. Thongh
much has been already written npon this subject, there are still

problems awaiting solution.

The complete history of the tooth-genesis has been Avorked out

in few members of this class, due no doubt to the difficulty of

obtaining a sufficiently complete seiies of embryos of any one

species. Any contribution, therefore, however small, may become
of importance as forming a link in completing the chain of

evidence.

The material upon which these observations are based consisted

of three embiyos of Macj'opus hillardieri, obtained from the Seven
Sisters Islands by Mr. Brooke Nicholls of Melbourne, to whom
we are greatly indebted for his kindness in sending them for

examiuation. These embiyos give the following measurements :

—

Tip of suoiit to occiput (civcumfeveiitiallj')



p. Z S. 1911, Pl.XLVlI.

c.e.h.
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TOOTH- GERMS IN MACROPUS BILLARDIERI.
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and by Deppendorf (1) ; the latter, however, does not appear

to have examined any specimen of llacrojnts. Woodward has

furnished the results of his examination of 14 embryos belonging

to four species, viz. M. giganteus, M. evgenii, M. bennetti, and
M. hrachyu7'us. From the measurements given by him, allowing

for the diiferences in size of the adult animals of the different

species, our Stage I would appear to be eonsidei"ably younger than

any of the embryos w^hich he examined. Before discussing the

general considerations arising from our observations, we will

proceed to a description of the conditions found in our material.

Stage I.

Upper Jaio.—At the anterior extremity of the upper jaw the

oral epithelium sinks into the substance of the jaw, forming
a broad triangular cellular mass the outline of which is veiy

irregular. There are projections of some size extending laterally

into the premaxillary region. ISTone of these would, by themselves,

suggest tooth vestiges, but the possibility of their being of such a

nature is not entirely negatived because, as will be shown in the

sequel, similar but more definite structures ai-e to be seen in the

lower jaw. The evidence here is, however, too problematical to

permit of definite conclusions being drawn.

Text-fig. 181.

Oral

Section sliowing- the tootli-band (X) passing liorizontally inwards and formino

tlie anterior part of the tooth-germ J?.

On either side of the middle line close to the nasal septum is a

minute slightly calcified tooth-germ with a dental papilla of
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definite shape. This gei-m will for the present be indicated by
the letter A.

From a point just external to the point of connection of the

neck of the en?anel oi'gan of ^4 to the oral epithelium, the tooth-

band passes horizontally inwards towards the middle line

(text-fig. 181)*. This rapidly increases in size, forming on section

a conical mass of cells which soon loses all connection with the

oral epithelium. From the histological characters of the cells

and from the fact that in the more posterior sections a portion

of the stellate reticulum of the enamel organ is visible, this

structure must be regai'ded as a second tooth-germ (B).

It is considerably larger than the preceding germ A, though
there is not the same amount of difterentiation into the more
typical dental tissues.

Text-fip. 182.

Section tlirough the tootli-germ B at its deeper end.

The independent connection of the enamel organ £ with the

oral epithelium shows that it is not to be regarded as the

morphological successor to A

.

To neither A nor B are there either palatal or labial down-

* Owing to the difficulty of accurate orientation, the anterior sections of a jaw'cut
in the vertical-transverse direction will be in a plane parallel with the outer surface

of the jaw. This has been borne in mind in describing the relative positions of the

various structures.
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growths which could serve as an indication as to which dentition

the germs should be referred.

As this tooth is traced backwaixls it assumes a peculiar shape on
section. Its inner margin is sharp, the outer one rounded, while
on the dorsal svirface is a relatively deep fissure (text-fig. 182).

The peculiarity of the adult tooth is thus early indicated.

As ^disappears from the sections a new tooth-germ (0) makes
its appearance. Though minute it has a fully formed enamel
organ and dental papilla, but without any trace of calcification.

This germ has a very superficial position in the jaw.

Closely following upon C is a large uncalcified tooth (B) Ij^ing

to the palatal aspect of and slightly posterior to the preceding
tooth-germ. Connected with the neck of the enamel organ is a
minute predecessor slightly invaginated by a rudimentary dental
papilla (text-fig. 183).

Text-fiff. 183.

:/--:: ':^>^rr>^M^;\
x;;,^ ^^.0 •.

Section showing the tooth-geiin D with its predecessor lying to the labial side

of the neck-band.

Yet another germ (F) of some size soon makes its appearance,
occupying a superficial position in the jaw. There is a slight

bulging of, the dental lamina to the labial side of the neck of this

enamel organ, which may or may not indicate an abortive attempt
at the formation of a predecessor.

The dental lamina from this point is continued backwards for

some distance as a distinct band without showing any definite
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trace of a tootli-germ. After an interval, another tooth {H) of

considerable size appears, lasting through three slides. It has

a dental papilla with blunted apex. As yet there is no definite

evidence of calcification. There are neither palatal nor labial

downgrowths of the dental lamina. This tooth we identify as

the first of the cheek series.

The tooth-band continues backwards in a well-marked condition

giving evidence of a distinct swelling which in Stage II has

developed into an undoubted tooth-germ. Without a knowledge

of the subsequent history of this swelling, one would have

hesitated to attach importance to it.

Posteiiorly to this is the large enamel organ of Stage I from the

neck of which springs a definite palatal downgrowth of the dental

lamina. The shape of the dental papilla is definitely molariform,

the outer cusp already attaining to a higher level than the inner.

One more enamel organ (J), the most posterior in the jaw

at this stage, is to be seen following closely upon the preceding

one. It has but reached the flask-shaped stage.

Thus it is seen that there are representatives of eight teeth in the

upper jaw at this stage which, by comparison with those present

in Stage II, we identify as incisors 1, 2, 3, 4 and 6, and pi-emolars

1, 3 and 4. The reasons which have led us to arrive at this con-

clusion will be detailed subsequently.

LoivQT Jaw.—Near to the mandibular symphysis is a well-

defined involution of the oral epithelium into the subjacent

mesoblastic tissues. The cells, both peripheral and central,

of this tubular downgrowth have precisely the same characters

as those covering the alveolar margin. From the appearance of

these cells and from the inclination of the downgrowth (down-

wards and towards the middle line) being the same as that of

undoubted tooth-germs situated more posteriorly in the jaAv, the

opinion that it is a vestigial tooth-germ (a) seems to be justified.

Very closely following upon this structure and placed at a deeper

level in the jaw, is a small well-calcified tooth (6) showing both

dentine and enamel. The appearance of this tooth suggests

degeneration, and it may safely be asserted that this tooth, though

calcified, is not the one which will ultimately become the functional

incisor.

The difiiculty in identifying the exact relationships of tooth-

germs close to the symphysis is always great, due in part to a

certain amount of crowding, accentuated in the Macropodidse by

the very large size of the functional incisor and in part to the

difficulty of coiTect orientation. We at first thought that these

two structures stood to each other in the morphological relation-

ship of predecessor and successor. From a careful consideration

of all the facts we believe that this is not the case, but that they

are the representatives of two separate teeth and that the close

approximation to each other is due to the crowding caused by the

large functional incisor. The appearance of a suggests a tooth
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which is attempting but faiHng to develope ; it has not the
" concentric " appearance of a vestigial tooth-germ such as one
so often sees as the last evidence of existence of a predecessor to a
calcified tooth.

Rapidly succeeding the calcified tooth b is a well-defined flask-

shaped dental rudiment lying in a vevy superficial position in the
jaw. This, though close to, is quite independent of any of the
other tooth-germs here present and will in the meanwhile be
referred to by the letter c (text-fig. 184).

Text-fio-. 184.

^T/", / ^ / »$ > •
•••1/'//' J*t/-': ' ' ' (

y '/ '/.''^ '- ««'"'»• •'..^.•••''' ' -
',

^; , •
. . •• , • -r^ ,, •

Section showing flask-shaped rudiment of tooth-germ c.

At this jDoint the dental lamina runs horizontally inwards, as

in the upper jaw. It forms a t.hickened band of cells lying some
distance below the tooth-germ c. Tracing this band t)ackwards
it quickly becomes connected with the upper part of the enamel
organ of a large tooth (d) in which the dental tissues are difi:eren-

tiated and which extends through several slides. In relation to

the neck of this enamel organ is a lingually situated downgi'owth

of the dental lamina indicating a potential successor (ds) to the
tooth d. From this point the tooth-band vanishes for some
distance (text-fig. 185).

As the tooth itself dies out the dental lamina once more comes
into prominence and gives rise to an enlargement indicating in our
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Text-fie-. 185.

Section through posterior end of tooth-germ e and commencement of enamel

organ of d and rudiment of a successor to d.

Text-fie-. 186.

hi - :—"x V '^:

Section showing the enlarged downgrowth of the dental lamina indicating the

Testige of the tooth-germ e.
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Opinion a tooth vestige (e). It lies close beneath the alveolar

margin (text-tig, 186).

Then occurs a further interval through which the tooth-band

persists without giving rise to any further dental enlargements.

Three further teeth {h, i, and j) of premolariform pattern, follow

in the cheek region. Of these the middle one is considerably

the most extensive, the posterior one being quite small. To the

two anterior teeth there are indefinite indications of lingual

downgrovvths of the dental lamina.

As in the upper jaw there are indications of eight teeth, five

antemolars and three maxillary teeth,

A general impression of the number and relative positions of

the dental structures in both jaws may perhaps be best realised

by the following diagram, which has been drawn to scale in the

hoi'izontal direction.

Text-fig. 187,

^^Z" ^..i:::::^\7

Diagram showing number and relative positions of the tooth-germs in the jaws

of Stage I. Calcified germs more heavil}' outlined.

Stage II.

The difference in size between this embryo and that of Stage I

is very considerable, and as a consequence a number of additional

teeth have appeared in both jaws and those which were present

in the earlier stage have developed very materially. It is un-

fortunate that \ve have not had at our disposal an embryo of

Proc. ZooL, Soc—1911,No. LXIY, 64



934 DR. A. HOPEWELL SSIITH AND DR. H. W. MARETT TIMS OX

intermediate size, as this would have rendei^ed the precise

interpi'etation a. matter of less difficulty and of greater certainty.

Without going into details we will summarise as briefly as

possible the conditions found in the later stage.

Upper .Taw.—Anteriorly is a small calcified tooth {A') occupying

a position similai- to the tooth found in the previous stage and is

undoubtedly the same tooth still persisting. It shows no signs of

being erupted, neither has it undergone any f urthei' development.

That it will ultimately become absorbed without attaining func-

tional activity seems to be certain.

Behind this lies a large incisiform tooth already heavily

calcified. This tooth [B') is the largest of the anteiior sei-ies.

All traces of the tooth-band between A' and B' have become
lost, and several sections intervene between the disappearance

of A' and the commencement of the enamel organ of B' . Tlius

we are of the decided opinion that these are two morphologically

distinct teeth, a point to which i-efei'ence will be made later.

This conclusion is the same as that at wliich weaiTived in Stage T.

C is still a small uncalcified tooth lying superficially, and
appears to have been pushed out of the sei'ial line towards the

outer aspect of the jaw.

D' is very similai- to B' , but perhaps not quite so large.

Posteriorly to U is a small calcified tooth (£") of irregular shape

and situated close to the alveolar margin of the ja^v. This tooth

is obviously vestigial and will never become functionally active.

According to our identification this tooth is unrepresented in the

earlier stage.

After an interval another large incisiform tootli is seen (7''").

It is neither so large nor so heavily calcified as B' or D'

.

G' is a tooth of some size showing but traces of commencing
calcification. From its relation to the premaxillo-maxillaiy

suture we regard this tooth as the canine. It is a tooth in an
early stage of development which has appeai-ed since the age of

Stage I. There is a " concentric epithelial body" which is to be

regarded as the last trace of a vestigial predecessor.

The first of the true maxillary teeth is elongated and of

premolariform type (//') without any indications of a predecessor

or successor. The third tooth (./') is like unto it but of much
larger size, extending through many more sections.

Between these two calcified teeth is a ve7'y deeply placed tooth-

germ with a neck of remarkable length (/') (PI. XLVII. fig. 1).

There is no evidence of calcification. This is evidently the

second maxillary tooth which, crowded between the large calcified

first and third, has been forced into the abnormally deep situation,

besides being pushed from the linear series towards the palatal

side of the jaw.

The fourth maxillary tooth {K) is large and in it calcification

is but just commencing. From the neck of the enamel organ

springs a marked labial downgrowth of the dental lamina, con-

nected with which is a " concentric epithelial body," the vestige
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of a predecessor (PL XLYII. figs. 2 & 3). The importance of

this will he discussed later. The last tooth of the series (L) is

uiicalcified and at an earUer stage of development than the

maxillary teeth in front of it. It lies much nearer to the alveolar

margin than do the others, and there is this further point of

interest, that the antei'ior end of this tooth overlaps superficially

the posterior end of the tooth in front, which is distinctly not the

case with the more anteriorly situated teeth.

According to our identification we recognise at this stage six

incisors, one canine and five maxillary teeth.

LoiverJaw.—The difficulty of interpreting the appearances in the

region of the mandibular symphysis is even greater than in the

earlier stage. The enormous development of the lower functional

incisor, extending as it does through thirty slides*, has disarranged

all the parts, more particularly anteriorly where the tip of the

tooth becomes more superficial and where it now reaches well in

front of the point at which its young enamel organ connected with

the oral epithelium.

Text fig. 188.

Section showing involution of the oval epithelium

at the mandibular symphysis.

At the symphysis the oral epithelium is turned inwards in the

middle line so as to partially cover the opposing ends of the

mandibular rami. At this point there is a definite involution

of the epithelium into the subjacent tissues. The section being

cut at this point in a plane parallel with the anterior surface, the

* A rough estimate ma}"^ be obtained by stating that a slide carries an average
gf twelve sections, each section being yjg mm. in thickness.

64*
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iHrectioii of this digitiform involution is inwards and sliglitly

upwaxds. There is an involution on either side of the syinphysis

and they ai-e qnite symmetrical. The position makes the inter-

pretation somewhat doubtful, otherwise we should have but little

doubt in ranking them as tooth rudiments. Regarding the origin,

connection, and histological characters as of more importance

than mere position, we shall I'egard it as such and provisionally

indicate it by the letter d (text-fig. 188).

Close to the middle line, but on the alveolar margin of the

mandible, is a more globular involution containing cells commenc-
ing to be arranged as a concentrical epithelial body such as several

authors now recognise as being tooth A'estiges. This will be

referred to as h' . This also is a bilatei'ally symmetrical structui'e

and extends through several sections. Immediately above this is

a fissure in the oral epithelium containing some deeply stained

librous-looking material. The appearance suggests the possibility

of this marking the situation where the minute calcified tooth,

present in the jaw in this position in the earlier stage, may have

been erupted. There is otherwise no trace of the calcified vestige.

Text-fig. 189,

Showing the relative positions of the teeth in Stage II.

Calcified teeth more heavily outlined.

A broad bulbous involution of the oral epithelium is seen close

to the middle line (c') which soon loses its connection with the
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alveolar epithelium, remaining as an isolated spherical mass.
It probably is the same structure described in JStage 1, and is

naturally of larger size.

Lying at a deeper level but entii'ely independent of it, is the
anterior extrenjity of the large calcified functional incisor. That
these two structures have no morphological relationship with each
other is made clear, not only by their relative position but also

by the fact that the connection of the enamel organ with the
surface is definitely visible in a .section farther back, together

with a " concentric " vestige of a predecessor and an indication of

a potential successor. This large functional incisor we shall

indicate as cV

,

Then follows an interval of thirteen .slides without any trace of

teeth, and throughout the greater part of this interval the dental

lamina is scarcely visible. At length a definite " concentric

epithelial ina&s " occurs embedded in the dental lamina. It is im-
possible to say whether this is the vestige of a canine or of an outer

incisor. From its position relative to that of the opposing teeth, it

is probably the vestige of the latter tooth. The point in favour of

its being a vestigial canine is its propinquity to the first true post-

canine tooth. Howevei', it is a point of quite minor impoitance.

The description already given of the true maxillary teeth

applies almost equally well to the corresponding sti'uctures in the

lower jaw. The only two points to which attention may be drawn
are (i) the lai^ger size and definite calcification of the 4th tooth of

the lower series; and (ii) the absence of a definite "concentric"

predecessor to the .same tooth, though there is a very minute
.structure which may indicate its remains, the position in relation

to the tooth itself being the correct one. That it should have
disappeared is wha,t would be expected from the greater size and
calcification of the successional tooth.

III. HisroLOGV.

Thei-e are certain histological peculiarities revealed by an
examination of these jaws. They are bi"iefly as follows :

—

(i) The oral epithelium along the alveolar margins is very thick

and heaped up to an unusual extent. In no other mammal that

we have examined have we ever seen this charactei' carried to such

excess. This is the " Zahnwall " of the German writers. It is

said to be a marked character in the Ungulates, and in our ex-

perience it is certainly not of common occurrence among mammalia
generally. Of course no morphological significance is implied

by the comparison.

(ii) The somewhat unusual compactness of the stellate reticulum

and the definiteness of the stratum intermedium of the enamel

(iii) The precocious development of the enamel which seems

to calcify as soon as the dentine, and even in some cases to
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precede it. Spherules of calco-globuliii are clearly seen in many
of the ameloblasts.

(iv) The abundant evidence of blood-vessels within the enamel
organ is a very striking feature (PL XLYII. fig. 5). The fact of

the vasculaiity of the enamel organ is one upon which there

are contradictory statements. Wedl, Magitot, Legros, Sudduth
and Paul deny the existence of blood-vessels in this situation.

On the other hand, Prof, Poulton and the late Prof. G, B. Howes
have mentioned their presence in the enamel organs of the Rat.

In Macropus there is no dovibt Avhatever. They can be seen

entering the enamel organ apparently at more than one point on

the surface, and are often of sufficient size to clearly recognise the

blood corpuscles within them. They can be traced to a point about

midway between the outer and inner enamel epithelium, but we
have not seen them pi^oceeding farther, neither have we found them
in the stratum intermedium, the position in which they wei-e

described by the avithors above mentioned.

The fact of the vascularity of the enamel organ is one of im-

portance in connection with the various theories held as to the

processes of the calcification and enamel formation and of the

functions of the stellate reticulum. It is extremely probable that

the unusual vascularity of the enamel organs in this animal is

correlated with the precocious development of the enamel, to which

reference has just been made.

(v) Evidence of the fusion of enamel organs. There appears to

be some evidence of the possibility of the occurrence of such fusion

though the evidence is not decisive. PI. XLYIL fig. 4, shows the

subdivision of an enamel organ into two parts by an epithelial

septum passing fi-om the outer enamel epithelium to the inner

where the latter lies over the apex of the dentinal papilla. This

occurs in more than one cheek-tooth and maybe seen on both sides.

We have never met with anything of the kind before. That this

septum is not a small capillary running directly across the stellate

reticulum we are assvired. We can offer no other suggestion than

that it is a double enamel organ taking part in the formation of a

single tooth.

This is a point of considerable morphological importance as

bearing upon the question of the evolution of the molar patterns.

Fusion is presupposed to have occurred bj' all writers who believe

in any form of concrescence, but little satisfactory evidence has

been forthcoming in the mammalia and little weight can be given

to the evidence derived from the disintegiation of the Cetacean

molars.

Amongst the lower vertebrates the evidences of fusion seem to

be conclusive. In one family of upper Palfeozoic Sharks, the

Cochliodontidse, there is a fusion into plates not only of adjoining

teeth of one series, but also of successional teeth of several series.

Semon (4) has also shown that a fusion of individual cusps takes

place in CercUodiis, and Rose has seen the cusps in the process of

fusion in the teeth of a chameleon (3). Woodward [loc. cit.) speaks
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of a supernumerary incisor in the upper jaw ot" an adult Perameles

in the teaching collection of the Royal College of Science in which
thei'e are " indications of at least three fangs, and is obviously a

fusion of (these) teeth." The possibility of tooth fusion in the

mammalia is therefore by no means improbable. The matter

must remain unsettled until more satisfactoi-y evidence is forth-

coming, but the condition figured would seem to point in that

direction and we can only repeat that we can suggest no other

explanation.

IV, General Considerations.

A. Sericd homologies of the Teeth.

Upper Incisors.—Assuming our identification of the teeth to be

correct, we have six incisors present in the upper jaw, of which
the 5th is unrepresented in the earlier stage and has attained but

a slight degree of development in Stage II. This excessive

number of upper incisors confirms the original statement of M. F.

Woodward (11), as the result of his observations on Petrogale

peuiciUata and Afacropus glgantens. That author is obviously

aware of the difficulty in accepting so large a number, for he writes

(p. 465): "The discovery of six pairs of incisors, although an abso-

lute fact, is in many respects an unfortunate one, as we know
of no adult mammal with so many, and even amongst Reptiles,

many Lizards and Crocodiles have the number of teeth in each

premaxilla restricted to five."' He then proceeds to discuss various

possible explanations such as the late calcification of the functional

incisors in Macropus and the greater space in the pi'emaxillary

region in Petrogale as the possible determining causes. A reference

to our text-figures 187 &^ 189 (pp. 933 & 936) will show that

Woodward has possibly found the correct explanation, both

factors appearing to be present in our specimens.

The difficulty is, however, not fully stated by a mere reference

to recent forms, for Osborn (2) in his paper, " On the Structure

and Classification of Mesozoic Mannnalia," considers that the

dental formula of the primitive heterodont mammal should l">e

taken as i. 4, c. 1, pm, 4, m. 8.

In a paper published three years later (13) Woodward appears

to have modifieil his former opinion, for in spite of having pre-

viously spoken of the presence of six upper incisors as " an absolute

fact," he writes " I am now disposed to regard the three minute
teeth which I described in the upper jaw of several genera

belonging to this family "
(i. e. Macropodidje) " as the premilk

predecessors of the three functional incisors." He gives no reasons

for the alteration in his opinion, as in his previous paper he dis-

cusses and discards the interpretation which he appears later to

have adopted. He further makes no reference to the alteration

in the identification of the homologies of the functional incisors

which such a change of opinion would involve.

We have naturally therefore paid particular attention to these
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views, and we agree with Woodward's first statement that the

presence of six upper incisoi's, in spite of all the difficulties which

it involves, is " an absolute fact," The one point upon which we
join issue with Woodward is his view of the homology of the first

functional incisor which he regards as being i. 1, whilst we hold

that it is i. 2. The small calcified vestige in both our stages

is clearly anterior to and independent of the first large tooth

which is obviously the first functional incisor. Our disagree-

ment is due to differences of interpretation of the conditions

present in a very puzzling region, i, e. close to the median

symphysis ; and though we hesitate to put ourselves in opposition

to so accurate and experienced an observer, we nevertheless are

compelled to adhere to the opinions already stated. We are, how-

ever, quite in accord with him in regarding the outer functional

incisors as being the 4th and 6th, the 3rd and 5th disappearing.

We, like Woodward, are therefore at variance with the opinion

of Oldfield Thomas (5), who regards the missing incisors ag being

the outermost ones of the series. Though Deppendorf (1) does

not appear to have examined the jaw of Mac?-opu8, he has made
interesting observations on the tooth-genesis in many other mar-

supials. In jEpyprymmis he identifies the three functional incisors

as the 2nd, 3rd, and 5th. Thus he agrees with us in the identifi-

cation of the 1st functional teeth, but differs from both Woodward
and ourselves in the identification of the two outermost functional

premaxillary teeth. It is unfortunate that there should thus be

four different versions given on this subject. Possibly the con-

ditions described by Deppendorf may be really different and not

merely a difference in interpretation, as he carried out his

researches in other genera, in which the relative proportions of

the bone may be somewhat different and thus produce different

results.

Lower Incisors.—In the lower jaw we belicA^e there are evidences

of five ante-molar teeth. Whether the most posterior one is the

vestige of a canine or of an outer incisor, it is impossible to deter-

mine. Of the x^emaining four the first three are vestigial, so that

according to our interpretation the functional incisor of the adult

-is i. 4. This statement is at variance with Woodward's conclusion

as to the homology of this tooth which he regards as i. 2. In his

illustration he figures two vestiges which obviously correspond

with our 6' and c , his first incisor in Petrogale being a minute

calcified tooth just as is the germ 5'. The morphological 3rd incisor

of Petrogale is " more vestigial than the first," just as c is more
vestigial than h'

.

The discrepancies between ovir interpretations probably depend

on the following facts. (1 ) Woodward seems to have examined the

jaw on one side only, and to do so would have divided it through a,t

the symphysis. In doing so he would most certainly destroy the

minute vestige a which we have found lying practically within

the symphysis. (2) He regards the posterior vestige as being

posterior to the large functional incisor, whereas we regard it as

being anterior. We both agree in stating that it lies close to the
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tip of the large tooth, and thei'e is no doubt that the exact mor-
phological localisation of the vestige in relation to the large incisor

is a matter of difficulty. On the whole, therefore, we are in closer

agreement with Woodward's conclusions than with those of any
other writer.

The close approximation which we have found between the

representatives of these fovir anterior incisors is of considerable

interest when we remember the condition of the lower incisors in

Didelphys.

Canines.—These teeth call for no further observations.

Maxillary teeth.-—^The fourth true maxillary tooth of the upper
jaw, as has already been stated, has a well-marked " concenti'ic

epithelial body " lying superficially to it. The importance of

these structures as representing the last ti'ace of a tooth vestige

has been frequently insisted upon by one of vts (H.W. M.T.)

(7, 8), and the more recent researches of Wilson & Hill (10) seem
to have placed the matter beyond doubt. So long as the present

distinction as to whether or not there are predecessors is the ci'i-

terion of distinction between premolars and molars, confusion is

bound to result. Embryology often reveals the presence of these

vestiges which bi'eaks down this conception of a trne molar tooth.

It would in our opinion be better to call all post-canine teeth

maxillary teeth. Until such a. suggestion is adopted we must
regard the fourth tooth of the series as a premolar (

pm. 4
).

The relationship of this tooth to the one immediately behind it

suggests that the fifth tooth, i. e. m\ is the deciduous tooth which
is replaced by pm'', a suggestion strongly vu-ged by one of us in a

previous paper (8).

It seems to be tolerably certain that the 2nd maxillary tooth

will not be able to develop further, thus confirming the opinion of

Oldfield Thomas that pm^ is the missing premolar.

The same interpretation holds good for the lower teeth.

To which dentition do the teeth of Marsupials belong "^i

No very decided answei' to this question cru be obtained fi^om

the material examined. Traces of a successional dentition are

scanty, while those of a deciduous series are somewhat more
abvindant and more distinct. One of us (H. W. M. T.) has in

more than one paper (6, 7) previously ui^ged, upon general grounds,

the view that the permanent dentition of the marsupials is the

permanent dentition of the Eutheria and that both the deciduous

and successional pm* belong to one and the same dentition. This

conclusion has been independently arrived at by Wilson & Hill

(10) and adopted by 0. S. Tomes (9). The joint authors of the

present paper are in agreement upon this subject, and we have
found nothing in the material which we have examined to cause

us to doubt the correctness of this view.

iSToTE.—I would desire to express my gratitude to the Odonto-
logical Society of Great Britain, for a grant in aid of lesearches
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upon mammalian dentitions, and which has in part been vised for

the purposes of this investigation.—H. W. M. T.
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EXPLANATION OF PLATE XLVIL

Fig. 1. Showing the deeply situated })ulbous rudiment of pra^ with the veiy long

neck of the enamel organ reaching to the surface of the oi-aI epithelium.

Fig. 2. The enamel organ of pm-* with the labial downgrowth of the dental lamina
near to the free extremity of which is an enlargement, a '" concentric epi-

thelial body " {c.e.h.).

Fig. 3. A " concentric epithelial body " more highly magnified.

Fig. 4. Showing the sub-division of the enamel organ into two parts—?a fusion of

two distinct enamel organs.

.Fig, 5. Showing the presence of blood-vessels within the stellate reticulum of an

enamel organ.
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40. On a New Species of Dinotherium (Dmotherium hohleyi*)

from British East Africa. By C. W. Andrews, D.Sc,

F.R.S., F.Z.S. (British Museum, Natural History) t-

[Received & Read May 23, 1911.]

(Plate XLYIII.t)

During the last few years great additions have been made to

our knowledge of the extinct mammalia of Africa,, but hitherto

the discoveries of their remains have been confined to the

northern and southern portions of the continent. Now, however,

a new j&nd of mammalian bones in British East Africa shows

that great hopes ma}^ be entertained that before long light will

be thrown on the history of the group in the central portions of

the continent. Recently Mr. 0. W. Hobley, C.M.G., Commissioner

of Mines in British East Africa, sent to the British Museum a

small box of bones from the neighbourhood of Karungu on the

east side of Lake Victoria Nyanza, Most of the specimens are

indeterminable fragments, probably picked up on the surface,

but in addition to these there are some beautifully preserved

teeth with a portion of the mandible (PI. XLVIII. figs. 1, 1 a) of

a small species of Dinotheriam ; a small imperfect Proboscidean

calcaneum (fig. 5), a patella., and some other fragments probably

belong to the same animal. The teeth and bone are in a wonder-

fully good state of preservation, being hard and not easily broken,

and there can be no doubt that further collecting in the same
locality will yield results of the very highest importance and

interest.

The teeth preserved all belong to the lower jaw : they are

pm. 4, m. 2, and m. 3 of the left side, and jmi. 3 of the right ; the

leftjOTO. 4 and m. 2 have been replaced in their sockets in tlie

portion of the jaw preserved ; this also contains the freshly

broken roots of pm. 3 and m. 1 ; m. 3 is isolated, the portion of

the jaw behind ni. 2 being lost. Anteriorly tlie jaw fragment ceases

-at the level of the front of pm, 2, where its inner border is turning

in towards the symphysis ; its ventiul portion is missing, the

dental canal being exposed.

The teeth.—The anterior premolar (figs. 3, 4) has a crown con-

sisting of a high, laterally compressed antero-external cusp, to the

inner face of which a shorter and more rounded antero-internal

cusp is closely united. The hinder half of the tooth consists of a

comparatively low and compressed outer tubercle separated from

•the antero-external cusp by a notch, and a small i-ounded inner

* [The complete account of this new species appears here, but as the name and

a preliminary' diagnosis were published in the 'Abstract' the species is distinguished

by the name being underlined.

—

Editor.]
t Publislied by permission of the Trustees of the British Museum.
X For explanation of thu Plate see p. 945.
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tubercle which is joined to the outer by a ridge widening from
within outwards.

The last premolar (pm. 4) (figs. 1,1a) consists essentially of two
transverse crests which are united towards the outer side by a low
obscure ridge. On the anteiior face of the tooth there is a slight

prominence of the cingulum, the surface of wear of which becomes
continuous with that of the outer eiid of the anterior crest.

There is also a low transverse ridge formed by the cingulum'
on the posterior face of the tooth.

The first molar has unfortunately been lost; the second {in. 2)

consists of a pair of transverse crests, the ends of which, especially

the inner end, are higher than the middle and the anterior face

of which is concave. On the posterior end there is a well-developed

ridge of the cingulum extending nearly the whole width of the

tooth. The third molar {m. 3) is similar to the second except

that it has a well-developed ti-iangular talon, the outer side of

which is formed by a prominent tubercle from which a crest

diminishing in height and width runs to the inner edge of the

tooth.

In size and, on the whole, in the pattern of the teeth this

Dinothei'iuin is very similar to D. cuvieri Kaup, which is from the

lower and middle Miocene of France, being apparently especially

characteristic of the Burdigalien horizon. Detailed comparison
however shows some differences. In pm. 3 the separation of the

antero-internal cusp is much more distinct than in a specimen of

the same tooth ascribed to D. cuvieri ; the last premolar is shorter

in proportion to its width than in that species, and in the talon of

vi. 3 the outer tubercle is much more distinctly and independently
developed. These differences, coupled with the remoteness of the

localities in which the two forms are found, seem to justify the
establishment of a new species for this East African animal and I

propose that it shall be called

DiNOTHERiUM HOBLEYi Andrews.

Abstract, P. Z. S. 1911, p. 35 (May 30th).

The dimensions (in centimetres) of the teeth in the typo-

specimen are :

—
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and the distal end of a radius of a small species of Rhinoceros
{'^ Acerathe7-li.im), portions of the carapace of a very large

Chelonian, probably a species of Testudo, fragments of the shell

of Trionyx^ and some Crocodilian remains.

From some portions of matrix adhei^ent to some of the bones it

appears that they are preserved in a bed of tough clay with much
calcareous matter and numerous grains of blown sand ; this deposit

is probably of lacustrine origin, but in the absence of any molluscs

or other invertebrates, it is not possible to be certain either as to

its origin or as to its exact age. Judging from the Dbiotherium
remains, the beds are probably lower or middle Miocene. If they
should fortunately turn out to contain a rich mammalian fauna,

probably this discovery will lead to a great advance in our
knowledge of the history of several groups of Artiodactyls, of

the Hyracoids, and possibly of the Anthropoidea. It is greatly

to be desired that a careful collection should be made as soon

as possible.

EXPLANATION OF PLATE XLVIIL

Fig. 1. Dinothevium hohJej^i, portion of left ramus of mandible with pm. 4, w. 2, m. 3,

from above ; 1 a, ditto, from side. Type specimen.
2. Ditto, crown of ni. 2 of another individual.

3. Ditto, pm. 3 of the type specimen from above ; 3 a, ditto, from side.

4. Ditto, crown oi pm.'A of another individual.

6, Ditto, left calcaneum from inner side.

eul., facet for cuboid ; eet., ectal facet ; sus., sustentacular facet ; t.c, tuber calcis.

All the fif^ures are .\ natural size.

EXHIBITIONS AND NOTICES.

June 13, 1911.

Edwin T. Xewtok, Esq., F.R.S., in the Chair.

Mr. H. G. Plimmer, F.R.S., F.Z.S., Pathologist to the Societ}-,

presented a Report on the Pathological Examination of Rats
[Mus decnmanus) caught in the Regent's Park and in the Society's

Gardens. 500 rats had been examined between the 1st of January
and the 17th of Mav, 1911, all in a precisely similar manner. Tli'e

spleen, lungs, glands, and blood were examined microscopically

;

and from any animal which looked in any way unhealthy cultures
were made.
The results were summarized as follows :—5 rats were caught

in the Park, and 495 in the Gardens : 283 of these were males
and 217 females.

3 rats had tubei'cle, 10 had tapeworm cysts in the liver 49 had
Trypanosoma leioisi in their blood, 2 had empyema(not tubercular),

1 had a tumour of the lower jaw (the result of an old injury), and
1 had pleuritis and hydrothorax (not tubercular).
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Bacteria were found in 71 rats: in 40 in the lungs, and in 31

in the spleen.

Saccharomycetes were found in the lungs of 16 rats.

Fleas were found on 4 rats, and lice on 3 i-ats.

The general condition of the rats was very good, and in none

was anything at all suspicious found.

Dr. R. W. Shufeldt, C.M.Z.S., sent for exhibition a photograph

he had taken of a living specimen of a male albino Woodchuck,

Arctomi/s monax, that had been sent to him from Virginia,

U.S.A.'

Mr. R. E. HoLBiXG exhibited and made remarks upon the

Horns of a Highland Ram, a Fallow Deer, and a Roebuck, which

were fused at tlie base, and also the skull of a coursing Greyhound

with abnornal dentition.

Mr. R. I. PococK, F.R.S., F.Z.S., Superintendent of the Society's

Gardens, exhibited the skin and skull of a specimen of the

rare Crested Rat, Lojihiomys ibeaivus Thos., whicli had been sent

from Nakuru for the Zoological Gardens by Mr. R. B. Woosnam,
C.M.Z.S., but had unfortunately died on the voyage. After

alludino- to the well-known peculiarities of the skull in this Rodent,

Mr. Pocock drew attention to the arrangement and coloration

of the hair (text-fig. 190), and expressed the opinion that the

alternating areas of black and white with which each individual

hair is ornamented, must make the animal conspicuous at dusk,

if confidence be placed in the analogy supplied by such animals

as Porcupines and Zoi-illas. The coat consists of two kinds of

liair a softer close-set under-fur dusky gi'ey at the base, then

white, then dark at the tip, and much longer, coarser hair usually

dark at the base, then white, then black, then white at the tip.

These hairs are so arranged that the dai-k and white bands of the

nnder-fur coincide exactly with the alternating bands of the same

colour in the coarser hairs, while the long white tips of the latter

project clear of the rest of the coat. From this arrangement it

results that when the hair is raised the median white bands

combine to form a continuous white mass thrown into relief by

the dusky base and the distal black area, the whole being sur-

mounted by the white tips of the long hairs shining with almost

silvery lustre.

The coat of the upper side, moi-eover, is divided into three

definite regions—a median dorsal and a lateral on each side—by a

band extending from the shoulder to the hip and consisting of

Bubspiniform greyish hairs of peculiar spongy texture, and thick

in the middle but narrowest at the base and apex. When the

animal is viewed from above with its coat erect, the white areas

of the region on each side below this dividing band form a
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continuous white lateral stripe which anteiiorly merges more or

less, according to the species, with the white area on the summit
of the head ; and when seen fi'om the side the same white stripe

is visible as well as the white area of the hairs of the dorsal crest.

Text-fiff. 190. '

Dorsal and side views of Lophiomys ibeanus.

In the typical form of Lophiom.ys, namely L. vmhausi, the tail

is longer and much whiter and the frontal band much longer
and more conspicuous than in L. iheanus. These two features
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conjoined must, theoretically, combine to make the former species,

or race, more easily seen at night than the latter.

That the Crested Rat is nocturnal was proved by observations

made upon the specimen of L. imhausi that was kept in the

Jardin d'Acclimatation, Paris. It was also recorded of this

animal by Milne-Edwards that when irritated it raised its dorsal

crest erect and defended itself by biting vigorously.

Mr. Pocock concluded by remarking that the specimen exhibited,

which before being skinned was perfectly fi-esh having been kept

in a refrigerator, had a most peculiar but indescribable smell.

From this it might be inferred that Lophiomys was perhaps a

protected self-advertiser. On the other hand, it was considered

possible that it might be a mimic of the Porcupine, since the

coloration of the two was in a general way very similar*.

PAPERS.

41. On an Anipbipod from the Transvaal.

By the Hon. Paul A. Methuen, F.Z.S.

[Received April 27, 1911 : Read June 13, 1911.]

(Plates XLIX.-LI.t)

Introduction.

About twelve months ago, Mr. Hewitt, of the Albany Museum,
Grahamstown, who, at that time, was at the Transvaal Museum,
Pretoria, communicated in a letter to the Eev, Noel Roberts and

to me, his discovery of a blind Amphipod together with some

Copepods in a cave at Irene, which lies about 9 miles south of

Pretoi'ia ; at the time of writing he considered the species to

belong to the genus Eucrcmgovyx Stebbing. Owing to other

woi-k he postponed the description of it, and, when I came out

some few months ago, he very kindly gave me the specimens

collected to deal with.

Not long ago I visited the same cave and secured two specimens :

none of the Amphipods taken from this cave were large.

In February, Mr. Austen Roberts and myself went to the

Makapan Caves, which lie in hilly country about 1 5 miles west of

Potgietersrust, in the Transvaal, for we heard that some of these

caves contained water, and we hoped to obtain a more plentiful

supply of these cave Crustacea.

The first cave we visited—the more famous historically—con-

tained nothing we were in search of, so we directed our steps to

* In the discussion that followed this exhibition, Dr. R. E. Drake-Brockman, who
was acquainted with Lophiomijs in Somaliland, remarked that the natives of that

country regarded these rats as young Porcupines.

- f For explanation of the Plates see p. 957.
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two others on the opposite side of the valley. In both we found
a plentiful supply of watei\

As to these two caves, one was considerably deeper than the
other. In the first one we entered, we reached the level floor

fairly soon ; here we found shallow sheets of water supporting a
lai^ge number of Gammarids, Copepods, and Ostracods ; the bottom
was muddy and the floor of the cave generally covered by the
droppings of bats. No light entered as far in as this. The
bottom of the second cave we reached after a rather long, steep,

and winding descent : the stalactites and stalagmites showed it

to be a limestone cave. The water here was as clear as crystal,

rich in Gammarids and poor in Copepods ; there were no
Ostracods, but a few aquatic worms were taken ; some terrestrial

Isopods and some spiders were also found. Though the water
appeared quite still, a fresh supply was without doubt being added
continually. The bottom was rocky, covered by a thin layer of

fine mud, and the floor of the cave, as in the other, was strewn
with bat droppings.

Later in the day a few Gammai-ids, similar in every respect

to the others taken, were caught under stones at a spring in

the vicinity, but none were ever taken in the spruit which runs
through the valley, where the numerous crabs would make short

work of such fry.

All the Gammarids so far found in the Transvaal represent a
single species, belonging most probably to the genus Eucrangonyx
Stebbing, and closely related to Eucrangonyx vejdovskyi Stebbing,

vide (3. p. 389 and 4). However, this little cave form has not been
placed in this genus without notice being taken of certain resem-
blances and affinities to the genus JSHjyhargus Schiodte (3. p. 405),
more so to jSFeoniphargus Stebbing (3. p. 404 and 2, p. 73), and
the genera Crangonyx Bate and Paracrangonyx Stebbing (3.

p. 369 and 1. p. 218). In many ways this species appears to be a
generalized Niphargus-Crangonyx type, as is seen mainly in the
nature of the telson and third uropods ; the breadth of the second
joint of pereiopods 3 to 5, and the total length of these appendages
as compared to pereiopods 1 and 2 ; the shape and size of the
gnathopods ; the number of setee and spines on the inner and
outer plates of the maxillula ; the structure of the lips ; the size

of the accessory flagellum and total length of the antennule.

It is in the sense of the comparative generalization of its

structure that this creature may be called primitive ; primitive as

opjDosed to the more recent genera Paracrangonyx, A^jocrangonyx^
and Crangonyx, but, on the other hand, more recent than the
genus Gainmarus, and probably ^S^iphargus. This conclusion has
been arrived at more by the study of the telson than of any other
part (vide 1. p. 219).

The large size of the outer ramus of the third uropod appears
to be almost peculiar, but, judging from Chilton's (1. p. 218)
remarks on the variability of this element in Crangonyx, this

character can be given apparently too much attention.

• Proc. Zool. See—1911, No. LXY. 65
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It may be as well to record the outstanding characters of this

new species in order, and mention points of similarity and dif-

ference between it and the various genera and species mentioned

above, as they appear significant in leading us to some conclusion

as to the proper systematic position of the only known fresh-water

Amphipod from South Africa (unless some littoral marine forms,

taken in a stream in the Cape Peninsula and in vleis on the Cape

Flats within two or three miles of the sea, be considered as true

freshwater creatures).

The antennules are longer than the antenna?, the accessory

flagellum small and 2-jointed, subequal to the first joint of the

normal flagellum. In Eucrangonyx vejdovskyi^ the second joint

of the accessory flagellum is half the length of the first. In

Neonijjhargus, the accessory flagellum is 2-jointed, longer or

shorter than first flagellular joint.

Upper lip rounded as in Kijjhargus, Crangonyx, etc.

Lower lip, inner lobes fairly small ; in Paracrangonyx they are

small ; in Ni'phargus well developed ; in Crangonyx jiagellula

Benedict, very small. Mandibular processes moderate ; in Eucran-

gonyx vejdovskyi unusually prolonged.

Mandibles normal, dissimilar. Second joint of palp, subequal

to third, is rather broad owing to convexity of inner margin ; in

Eucrangonyx vejdovskyi second joint broad, considerably longer

than third ; in Paracrangonyx third joint subequal to second,

which is not expanded (in figure) ; in Niphargus third joint longer

than second.

Maxillula : inner plate with two plumose setfe, outer with seven

spines serrated on the inner side ; two or three seta? to inner

plate in Niphargus and Neoniphargiis^ the former with seven

spines to the inner plate, the latter with six ; in Paracrangonyx

the same as for Eucrangonyx rohertsi ; inner plate of Crangoiiyx

with six setae, of Eucrangonyx vejdovskyi with four seta?.

Maxilla as in Eucrangonyx.

Maxillipeds as in Eucrangonyx (most probably), not unlike

those in Paracrangonyx.

The two j)airs of gnathopods as in Eucrangonyx vejdovskyi, but

palm equal to hind margin ; in E. vejdovskyi it is much shorter.

Pereiopods 1 and 2 slender and slightly shorter than succeed-

ing pereiopods ; in E. vejdovskyi they are " said to be slightly

longer." Pereiopod 5 the longest. The second joints of all the

pereiopods much as in E. vejdovskyi.

Pleopods normal ; in Paracrangonyx slight and one-branched.

In uropod 1 ,
peduncle a little longer than the equal rami ; in

E. vejdovskyi as long.

In uropod 2, rami slightly unequal, peduncle as long as shortest

ramus ; in E. vejdovskyi shorter than rami.

Uropod 3 has peduncle half the length of long outer ramus,

inner ramvis minute with single spine ; in E. vejdovskyi peduncle

half the length of outer i-amus, inner ramus flattened, rudi-

mentary, shorter than peduncle ; in Crangonyx and Paracran-
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gonyx uropod 3 not elongate, so also N'eoniphargtis whicli has
inner ramus minute ; Nifhargus has outer ramus long, two-
jointed, and the inner small.

Telson with emargination and almost square, as in E . vejdovshyi
;

in Crangonyx entire or partly cleft ; in Paracrangonyx entire

;

in Neoniphargus jmrtly cleft ; in Niphargus deeply cleft.

This evidence seems sufficient to warrant the inclusion of

this new species in the genus Eucrangonyx near the species

E. vejdovskyi.

I have taken the opportunity here offered of naming the species

after the Rev. Noel Roberts, in recognition of his enthusiasm for

this branch of zoology.

Detailed descrip)tion of the neiu S2)ecies.

Family GAMMARIDJE Leach.

Genus Eucrangonyx Stebbing.

Eucrangonyx robertsi, sp. n. (Plate XLIX.)

Female: length of largest specimen taken 11 mm.*; colour

dirty yellow or pink in the shallower cave near Potgietersrust,

semi-transparent white in the deeper cave. No trace of eyes

was discovered.

Body rather compressed, smooth, no carina, rostrum barely

perceptible, a few minute spines on dorsal part of head and third

segments ; the last three or five segments with spines on posterior

margin.
First four coxal plates of pereion deeper than the rest, the first

smallest, the third and fourth deepest ; the fourth plate broader

than the others-; side-plates of the iifth, sixth, and seventh

pereion segments small, those of fifth and sixth deeply emarginate

behind. These coxal plates bear marginally small spines.

Antenmdes (PI. L. fig. 1) long, longer than the antennse

;

flagellum much longer than the peduncle ; first joint of the

peduncle a little shoi'ter than second and third joints together

;

second joint rather longer than third ; accessory flagellum (PI. L,

fig. 1 a) two-jointed—both joints armed with setse,—minute,

hardly as long as first joint of flagellum ; all the joints of the

antennule provided at their distal extremity with moderate setee,

of which one or two on each segment are conspicuously longer

than the rest ; the second joint of the peduncle has also two
groups of small setse and one other seta besides about its middle

length ; the arrangement of the setee on each joint of the flagellum

appears to be constant in disposition after the eighth joint, and
to be about seven in number.

A^itennce (PI. L. fig. 2) about four-sevenths the length of the

* The length includes that part from the anterior margin of the head to the

posterior margin of the last pleon segment.

65*
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antennules ;
peduncle longer than flagellum, the ultimate and

penultimate joints well armed with numerous setfe which are

arranged, generally speaking, in succeeding and nearly parallel

semicrescents about all parts of the joints except the proximal

extremities ; on the other joints of the peduncle the setae re-

present a much diminished quantity ; the distal parts of the

flagellum joints carry about eight setse each, disposed in an un-

varying sequence.

Lips : upper lip (PI. L. fig. 4) rounded, with some minute setse

about the extremity, at the centre of which they take an inward

course for a short way on each side. Lower lip (PI. L. fig. 3)

:

inner lobes with minute setae on distal convex margins ; outer

lobes with longer setae ; mandibular process not elongate, bearing

small setae.

Mandibles (PI. L. figs. 5 & 5 a) : palp leather long when com-

pared with the size of the mandible itself ; first joint shortest,

devoid of setae ; second joint rather broad and curved, the side

opposite the biting process markedly convex and armed with

two rows of setae (about fifteen in number) ; the ultimate joint is

about the same length as, or a little longer than, the penultimate

and is pi'ovided with tenninal setse on both lateral margins. Palp

on each side similar except that basal joints are of slightly

unequal lengths. Mandibles themselves of unequal size and of

slightly different structure (vide figs. 5, 5 a).

Maxillida (PI. L. fig. 6) resembles that of Paracrangonyx com-

'pactus Chilton very closely. The first joint of the palp is short,

the terminal joint bears about nine bristles ; the endite of the

third joint of the maxillula is armed with seven stout serrated

bristles, which resemble those found in a similar position in

P. compacttiiS but difier in being more extensively serrated, and,

further, at the base of the innermost of these bristles is found a

group of fine hairs ; this endite is about double as broad as the

palp ; the endite of the first maxillula joint (accepting Hansen's

interpretation of the endites) appears to be exactly similar to

that of P. compactus, bearing two faii'ly long plumose setae and a

number of hairs on its inner margin.

Maxilla (PI. L. fig. 7) : the endites are simple, regular, and
well-developed structures, both armed distally with a great number
of setae which are disposed in two rows, the more distal of these

rows being considerably longer than the rest, at any rate in the

case of the endite of the third joint ; the inner side of the endite

of the second joint bears a number of fine hairs, and between

these and the distal rows of setae lies one long plumose and another

smaller, slightly plumose seta.

Maxilli^jed (PL L. fig. 8) : the shape of the joints like those of

Paracrangonyx cotnpactihs, the whole limb being, however, some-

what slenderer ; the seventh joint alone is shorter than that of

P. co'm'pactus ; a great number of closely-set setae and bristles

clothe the inner surface of the two endites and of the fifth, sixth,

and seventh joints. The basipoditic endite or inner plate carries
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three plumose seta? on its inner margin, and distally three short
stout bristles and about eleven plumose sette. The endite of the
ischiopodite or outer plate carries a number of fairly short stout

bristles distally, and along two-thirds of its inner margin six of

the distal bristles are serrated.

Gnathopods : about the same size and length ; the fifth and
sixth joints of gnathopod I. somewhat broader than those of

gnathopod II. In the male, gnathopod I. is a little longer than
gnathopod II.

Gnathopod I. (PI. L. fig. 9) well developed, subchelate ; the
coxa of the first joint in shape making almost a parallelogram,

sloping forward somewhat, anterior portion deeper than posterior^

diagonal from posterior ventral corner to anterior dorsal corner
equalling greatest length of coxa ; anterior margin bearing five

small spines and ventral margin five also. The second joint or

basos is narrow at the base, has anterior side straight, and bears

six feebly serrated setso, the most distal the longest
;
posterior

margin convex, most markedly about the middle of the joint

which is here seen to be two-fifths in breadth to length ; the
posterior margin carries a number of long sette, and following

this arrangement, four setae proximally, equidistant apart, followed

by a group of two, then a group of three, a grouj) of two, another
group of three setfe all serrated, and distally a group of four
smaller setfe, not serrated. The third joint or ischium is shoi-t,

broader than long, and bears on its posterior distal extremity five

setse not serrated. The fourth joint or meros has the posterior

distal portion rounded and well provided with nvimerous serrated

setse, proximal to which lie a grouj) of four serrated setae ; on the
anterior margin four small set* can be noticed. The fifth joint

or carpus, which is more or less triangular, has a dense cluster of

serrated setae on its short posterior portion, which are arranged
into groups, one consisting of a row of marginal setae, another of

apparently two rows placed submarginally ; the anterior margin
of the joint carries four setae. The sixth joint or propodos is

subovate, equal in length to the longest measurement of the basos,

as wide as the greatest vertical depth of the coxa ; anterior margin
convex, with four groups of four fairly short setae arranged at

varying intervals from a fifth group of six longer setae sitiiated

near the base of the dactylos ; in addition, a small solitary seta

will be noticed external to the third of these groups ; the posterior

margin, starting from the proximal end, is straight for a short

distance, to a part where four small well-marked prominences are

encovintered ; on each of these are placed two finger-shaped pro-

cesses of unequal length and, excepting on the last prominence,
two setae ; behind the fourth prominence lies a row of setae : the
palm, to which the dactylos fits closely, follows immediately ; it is

provided with a series of very short spines arranged in couples,

each couple equidistant apart ; a number of short setae, nine in

number, are also present opposite the border of the most posterior

muscle, disposed more or less in a straight line, and varying
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slightly in individual length ; between the eighth seta of this

series and the middle portion of the palp are placed three fairly

long setfe, of which the central is the longest. The dactylos,

which is slightly curved, is provided with two setpe on its anterior

and four very short setfe on its posterior margin ; this inner
margin bears distally a small tooth distinct from the long
curved terminal unguis ; between these two lie two small setee.

None of the setae on the ultimate and penultimate joints are
serrated.

Gnatho2)od II. (PL LI. fig. 10) is very like gnathopod I. Only
the chief differences will be mentioned. The setae on the second
joint are somewhat different in disposition and in length. The
third joint is somewhat longer and narrower and possesses more
setae. The fourth joint has fewer setae and only one fairly dense
group of about ten setae. The fifth joint is three-quarters as

broad as long (the same measurements in gnathopod I. show the
breadth to be greater than the length) ; the anterior and posterior

margins are comparatively long, the former the longest ; the setae

on the posterior margin are longer and more numerous and are
arranged in seven or eight groups. The sixth joint has, on the
anterior part, an additional group of fairly long setae, which vary
in number in each group : the whole joint is longer and narrower:
the palm does not difier much, but the proximal half of the pos-

terior margin bears eight groups of long feebly serrated setae,

between which and the palm lie five finger-shaped processes, one
conspicuously longer than the rest with another little one at its

base. The dactylos and terminal unguis spine are both shorter
;

between the latter and the small terminal tooth thei^e are no
setae.

Pereiopocl I. (PI. LI. fig. 11) : the coxa of the first joint is

almost rectangular ; the anterior and ventral margins are,

however, somewhat concave, the middle part of the posterior

margin slightly convex ; the anterior margin has four short setae,

the ventral three. The second joint is long, narrow at the
proximal base, whence it widens rapidly but nowhere greatly,

being never more than a quarter as broad as long ; nine spines of

moderate length and seven spines of greater length arm its

anterior and posterior margins respectively ; further, a group of

four setae are placed at the distal extremity of the posterior

margin. The third joint is a little longer than that of the
gnathopods but is considerably narrower ; its posterior margin
carries a group of four setae distally. The fourth joint is long,

longer and broader than the fifth, the two joints together about
the same length as the second joint : the anterior margin carries

three setae unequal in length—at the base of the longest a minute
seta can be seen—and distally a group of three setae, one of which
is long ; the posterior margin bears three groups of three setae

each, then one short seta, then distally a group of three setae.

The fifth joint, which is equal in length to, but broader than, the
sixth joint, carries on its anterior margin two minute setae, and
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distally a group of three small setfe ; the posterior margin is pro-

vided with four groups of setfe. the proximal group consisting of

three setse, the next of two, then another of two, the most distal

group of four medium and one large seta. The sixth joint, which
is slender, bears on its posterior margin six groups of three setas

to each group, and on its anterior margin three minute setae, and
distally a grovip of four setae.

PereiojMcl II. is practically similar in all respects to pereiopod I.,

to which it is subequal ; on the second and third joints there are

two or three small additional setae marginally.

Of the remaining jjereiopods the fifth is the longest, the third

the shortest, these differences of length being appreciable but not
great ; they are, however, considerably longer than the first and
second. In the third pereiopod, although the second and third

joints are somewhat shorter than those of the first pereiopod, the
great difierence in length is made up by the much greater length

of the fourth, fifth, sixth, and seventh joints of the third pereiopod

;

at the same time these four joints, though slender, are of the same
breadth as those of the first pereiopod.

Pereiopod III. (PI. LI. fig. 12) : the coxa of the first joint is

somewhat concave anteriorly, emarginate posteriorly ; anteriorly

and ventrally it bears some small spines. The second joint is

rather narrow at the base, broadens very rapidly, and then
narrows gradually towards its distal extremity ; it is a little more
than twice as long as broad ; the anterior margin is slightly

convex and is beset with a number of moderate spines—describing

from the proximal end, three single ones equidistant apart, six in

pairs subequidistant ajmrt, and terminally a grovip of three spines

:

the posterior margin has fourteen shorter spines equidistant apart

and terminally two closer together ; behind these latter a large

spine. The third joint is slightly I'ounded and carries a group of

four fairly small setae. The fourth joint is broader at the base

than that of the first pereiopod ; the anterior margin carries nine

small setae, arranged in pairs all but the most proximal, and
distally a group of four setae, one conspicuously larger than the

others ; the posterior margin carries two moderate spines and
three small ones and distally two fairly large and two small spines.

The fifth joint is armed with five groups of spines, the most
proximal group of two, the next three of thi'ee, and the following

of two spines to each group, and distally with a sixth groitp made
up of two larger and two smaller spines ; opposite the last group

is a group of one larger and three smaller spines, some distance

behind which is a single spine, and behind this spine again two
groups of three spines, and disposed proximally to these a couple

of small spines close together. The sixth joint is conspicuous on
account of the larger size of some of the spines on its anterior

margin ; on this margin four groups of three spines to each are

fixed, and distally a group of eight spines varying. in length : on
the opposite margin six gi-oups of spines are seen, each group
possessing two or three spines. The seventh joint, including the
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claw, is one-third as long as that of pereiopod I., and carries on
the posterior margin two small spines.

In pereiopod IV. the details of the arrangement of the setae

differ very slightly.

In pereiopod V. the third and fourth joints are equal in length

to, but broader than, those of the third pereiopod ; the seta

arrangement is not exactly similar, but this slight difference is

negligible. In Irene examples the penultimate joint of this

appendage carries much longer spines on one side than is the case

in specimens from the Makapan caves.

The pleopods are normal ; the basal portion bears two branches

and two little coupling-hooks. The longest pleopod is the

second.

Pleopod I. (PI. LI. fig. 13) : basal portion oblong, slender, and
devoid of setse, except the two coupling-hooks ; these little

structures bear a few tubercles and one slightly hooked at the

end. The inner ramus is somewhat longer than the outer ; each

ramus consists of thirteen joints which bear long plumose setse.

Fleoj)od II. : the basal part bears distally on its anterior margin
two fairly long spines, which are absent in the other pleopods and
appear to be absent altogether in the male.

Pleopod III. : the number of joints to the rami are two or

three less than those of the fii^st pleopod.

The uropods : the first uropod the longest ; the third ui'opod

not qviite so long as the first ; the second uropod about two-thirds,

as long as the first. The peduncle of the first uropod long, longer

than either ramus, much longer than peduncle of second
;
peduncle

of second much longer than peduncle of third. Outer ramus of

third uropod long, much longer than those of first ; inner ramus
minute. Rami of first uropod longer than those of second.

Uropod I. (PI. LI. fig. 14): peduncle, broadest at the base,

bears five spines on posterior margin, and two others close

together distally. Outer ramus a trifle shorter than inner, which
bears five spines on posterior margin and two larger and four

smaller ones at the extremity. The outer ramus with four rows
of spines, three in each row, and another row basally of two
spines ; distally two larger and two smaller spines.

Uropod II. (PI. LI. fig. 15) : peduncle fairly stout as compared
with that of iiropod I., narrower basally, but broader distally than
same ; on posterior margin two spines ; on median ridge {vide fig.)

five spines, the most distal being the longest. Inner ramus
longer than outer, which carries on posterior margin four spines,,

and distally two longer and five shorter spines ; anterior margin
has two small spines ; the outer ramus bears posteriorly four

spines, two longer and three shorter distally, and eight spines

arranged in couples anteriorly.

Uropod IIJ. (PL LI. fig. 16) : peduncle about the same breadth

as that of uropod II. ; anterior margin bears distally two small

spines ; opposite these is seen the inner ramus bearing one small

spine, not counting spine it is one-fourth the length of the peduncle.
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Anterior margin of outer ramus carries six groups of spines, three

to each group except the two most distal, which are made up of

two spines each ; distally is a group of fairly long setfe : the

posterior margin shows five groups of spines, the first two groups

of three spines, and the other three of four spines each. At
jiinction of peduncle and outer ramus three spines can be dis-

tinguished. In the male the outer ramus appears to be hardly as

large as in the female.

Telson (P\. lA. &g. 17) almost square; sides slightly convex:

two small plumose setee on each side bear two larger and two
smaller spines placed in a posterior position. The structuie

excavate behind ; in the male this excavation not quite so deep

as in the female. In specimens from Irene one of the terminal

spines on each side is much longer than in other specimens.
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EXPLANATION OF PLATES XLIX.-LI.

The appendages have been drawn with the aid of a camera lucida.

All the figures are oi ISiicrangonyx robertsi, 9 .

Plate XLIX.

Side view of female, X 11.

Plate L.

Fig. 1. Antennule, X 29.

1 a. Accessoiy flagelhmi, X ca. 160.

2. Antenna, X 29.

3. Lower lip, X ca. 45.

4. Upper lip, X ca. 45.

5 & 5 rt. Mandibles, X 29.

6. Maxillula, X 75.

7. Maxilla, X 75.

8. Maxilliped, X 40.

9. Gnathopod I, X 29.

Plate LT.

Fig. 10. Gnathopod II, X 29.

11. Pereiopod I, X 29.

12. Pereiopod III, X 29.

13. Pleopod I, X 29.

14. Uropod I, X 29.

15. Uropod II, X 29.

16. Uropod III, X 29.

17. Telson, X 29.
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42. An African Rhinoceros, Klipspringer, and Gazelle *.

By R. Lydekker f.

[Received May 9, 1911 : Eead June 13, 1911.]

(Text-figures 191-193.)

I. The Somali Rhinoceros.

The presentation to the British Museum by Mr. Drake-

Brockman of two skulls of the Somali Rhinoceros, afibrds an

opportunity of considering whether that animal is entitled to

rank as a distinct local race of the so-called black species.

Sportsmen, I am told, almost invariably regard it in that light

;

* The complete account of the two new forms described in this paper appears

here, but as the names and preliminary diagnoses were published in the 'Abstract,'

the species are distinguished by the names being underlined.

—

Edixok.

f By i)ermission of the Trustees of the British Museum.
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and Mr. "Ward informs me that such heads as he has mounted

indicate a relatively small animal, with horns inferior in size to

those of the Eastern and the Southern Rhinoceroses, and a skin

with a somewhat different epidei^mal structure.

According to modern views in i-egard to nomenclature, the

Somali Rhinoceros already has a scientific name, since it is re-

ferred to by Count Joseph Potocki on page 82 of his work entitled

'Sport in Somaliland,' London, 1900, as Bhinoceros bicornis

somaliensis ; and although no description was published at the

time, the accompanying plates apparently render the name valid.

Text-fig. 192.

Front (A) and side (B) views of skull of Nigerian Klipspringer.

Of the two skulls presented by Mr. Drake-Brockman, one is

that of a subadult animal, with the whole of the permanent

dentition in use, and almost perfect, although the tip of the pre-

maxillte is broken off. The other, which is considerably more

imperfect, is that of a younger animal, with the upper premolars

only just coming into wear.

Compared with a skull of Rhinoceros bicornis from East Africa

(B.M. No. 7.2.26.1)* (text-fig.^191), of somewhat greater age than

either of the Somali specimens, the latter are seen at once to

differ by the narrower form of the whole upper surface, both at

the interparietal constriction and at the orbital expansion. The

boss for the front horn is also much less expanded in the Somali

skulls, and there is less convexity in the region immediately behind

* I am fully aware that this is not the type locality of the species.
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this. Moreover, the palate is more decidedly vaulted in the
Somali than in the East African skull. So far as I can ascertain,

these differences appear to be constant in all the skulls available
for comparison.

The differences in the proportions of the Somali and East
African skulls will be apparent from the following table :

—

E. African. Somali.

Length of upper aspect 22| ins. 23 ins.

Breadth at orbits 11 9i

Palatal length 2U 20|
Zygomatic width 14| 11|
Length of upper tooth-row (excluding p. 1)... 10^ 10|-

Widthofm.2 2| 2^

As these dimensions amply demonsti-ate the racial distinctness

of the two forms, the Somali animal may stand as B. bico?niis

somcdiensis Potocki ; the specimen here described occupying the

position of type. It may be added that if the East African and
Somali skvills were of the same age, the difference in the lengths

of the upper tooth-row would be greater.

II. The Nigerian Klipspringer {Oreotragus scdtator jjorteusi).

Lydekker, Abstract P. Z. S. 1911, p. 38 (June 20).

Early in May, as I have already stated in the Field news-

paper for that month, Mr. Rowland Ward directed my attention,

to the skull and horns of a male Klipspringer from the Duchi 'n

Wai range of the Yola province of Northern Nigeria, lying to

the south-wesb of Lake Chad. The skull was taken from an
animal shot there by Dr. E. J. Porteus, by whom it was kindly

placed at my disposal. KliiDspringers, it appears, are quite

familiar to the natives working in the Yola tin-mines, by whom
they are known as gaddi-duehi, a term equivalent to Hill Duiker.

The skull (text-fig. 192) differs from that of an East African

Klipspringer by its miich greater width ; its diameter across the

orbits being 3^ inches, whereas that of the East African specimen

is 2J-| inches. It is further distinguished by the marked bending

down of the margin of the lachrymal bone, which consequently

has a distinct lateral surface in place of a sharp edge, and also

shows only a comparatively small part of its total area from the

frontal aspect.

Klipspringers, so far as I am aware, appear to be unknown on
the "West Coast north of Angola* ; while to the north, Abyssinia

is the nearest point to Yola where they are found. As the

country between the last two districts is to a great extent low

desert, the Yola Klipspringer must be quite isolated.

On this ground, and also on account of the peculiarities in the

form of the skull, it is clearly entitled to racial distinction, and
I propose to name it Oreotragus scdtator porteusi, in honour of

Dr. Porteus.

* For the information that Klipspringers inhabit Angola, I am indebted to

Mr. E. A. Hamilton.
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The type of the new race of Klipspringer will be the aforesaid

skull, which Dr. Porteus has kindly pi^esented to the British

Museum.
I know of no Antelope with a distribution identical with that

of the Klipspringer, as now extended.

About a fortnight after describing this skull I received a letter,

dated Naragata, aSTorthern Nigeria, from Mr. M. P. Hyatt,
informing me that he had recently killed three Klipspringers

—

an adult buck and two does—in that part of the country.

III. An Algerian Gazelle (Gazella hayi).

Lydekker, Abstract P. Z. S. 1911, p. 38 (June 20).

At the close of 1909, Mr. M. V. Hay presented to the British

Museum the skin and skull of an adult male Gazelle, shot by
himself in Algeria between Constantine and Biskra, and sup-
posed to be a. Dorcas {Gazella doi'cas). In due course the specimen
was set up, and placed on exhibition as a repi-esentative of that
species. Recently, however, as already mentioned in the Field
newspaper *, it was j^ointed out to me by the donor that the
specimen differed considerably from the Dorcas, and I was informed
at the same time that its distinctness is recognised by the Ai-abs,

who call it rliozal-rim ; rhozal being the name of the dorcas, and
rim that of Loder's Gazelle {G. lejotoceros). On comparison of the
specimen with an undoubted Dorcas from the Biskra district, the
difference between the two became apparent (text-fig. 193).

Mr. Hay's specimen is about the same size as a Dorcas, but
appears to have rather larger ears,—I say appears to have, because
one is never certain whether there may not have been stretching
or shrinking in the mounting. Its most distinctive characteristic

is, however, to be found in the form of the horns, which com-
pletely lack the double, sublyrate curvature of those of the Dorcas,
and incline almost directly upwards and slightly inwards, with a
slight inward and forward turn at the tips. There are also much
fewer rings on the horns, the present specimen having only 12,
whereas a Dorcas may have 24 or 25

;
possibly a more aged

example of the new form might develop two or three more rings,

but even then the difference would be very considei-able.

The face-markings differ considerably from those of a Dorcas,
a,nd are more like those of an Edmi {G. cuvieri), the middle stripe

being much darker, with a conspicuous nose-spot, and the light
eye-stripes much less apparent, while the forehead lacks the
chestnut tint of the Dorcas. The body does not show the faint
light stripe above the flank-band which occurs in the Dorcas

; the
knee-tufts are larger and blacker ; and the tail is brown instead
of black, with a shorter fawn area at the base.

As the skull of Mr. Hay's specimen is mounted in the skin, I
cannot give cranial characters; but the foregoing features are
amply sufficient to distinguish the new Gazelle from the Dorcas,

* June 3rd, 1911.
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which is found much more abundantly in the district frequented

by the former. This being so, there is no doubt as to the dis-

tinctness of the new species, which I have named Gazella hayi,

'or.'

from all other Algerian Gazelles, unless it be G. kavella and the

so-called Antilope corrina, neither of which can now be identified.

The type of the new species will, of course, be the Museum
specimen.





P.2.S. 1911, PI. LII.

Witheiby & Co., Imp.

CAPRA PYRENAICA HISPANICA.

(Summer Pelage)





P.Z.S. 1911, PI. LIII.

Witherby & Co , Imp.

CAPRA PYRENAICA VICTOR1.E <? , ?

(Summer Pelage)





P.Z.S. 1911, Pi. LIV.

Witherby & Co , Imp.

CAPRA PYRENAICA VICTORIA.

(Winter Pelage)
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43. The Subspecies of the Spanish Ibex.

By Prof. Angel Cabrera, (J.M.Z.S.

[Received May 13, 1911 : Read June 13, 1911.]

(Plates LII.-LIY.* and Text-figures 194-199.)

The first scientific description of a Spanish Ibex was that

published in 1833 by F. Cuvier, in the great iconographic work
' Histoire Naturelle des Mauimiferes,' pi. 396. It was based on
a young male from the Pyienees, of which the author gave
a beautiful figure in winter pelage, but was not accompanied by
any technical name. In the index of the work, published in 1842,
the animal is erroneously called Capra ibex, the fact being
apparently ignored that four years before Schinz had described

the same form of Goat under the name Cajyra jnjrenaica f.

In volume xxvi. (1848) of the ' Comptes Rendus ' of the Paris

Academy of Science, Schimper briefly mentioned the Ibex of the
Andalusian sierras, naming it G. hisjxmica and considering it as

quite a difierent species, a view followed by all the authors of the
time, and sustained still in our own days by Porsyth Major %
and Graells §. Modern zoologists, however, seem to agree in

admitting only one species of Spanish Ibex, though admitting that

there are some dififerences between the specimens coming from the
Pyrenees and those from other parts of the Peninsula. Sclater H

considers the latter as a " slightly altered phase " of the former

;

and Trouessart, in his ' Conspectus Mammalium Europge,'

expresses the same idea in a more modern fashion, describing

two different subspecies : Capra pyrenaica, from the " chaine des
Pyrenees," and C. pyrenaica hisjKinica, from the " chaines de
montagnes de I'Espagne Centrale et Meridionale."

I do not intend to discuss now the meaning of the terms species

and subspecies. While awaiting a satisfactory and universally

accepted definition of these words, I agree with other authors in

considering all the Spanish Wild Goats as belonging to a single

species ; but as to the number of subspecies, I think there are,

not two, but three at least, the Ibex of Central Spain being quite

different from both the Pyrenean and the Andalusian forms.

This view has been anticipated by Menegaux in Perrier's ' Yie
des Animaux,' as he says that " la forme qui habite les sierras du
centre de la Peninsule fait le passage entre les deux formes
susnommees " {pyrenaica and hispanica). This central subspecies

remains, however, unnamed and undescribed as a diflferent form,
and to name and describe it are the chief purposes of the present.

paper.

* For explanation of the Plates see p. 977.

t Neue Denksclir. Allg. Schweiz. Ges. Nat. ii. 1838, p. 9.

J Atti Soc. Tosc. Sc. Nat. iv. 1879, p. 2.

§ Memorias Acad. Cienc. de Madrid, xvii. 1897, p. 356.

II
P. Z. S. 1886, p. 315.
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Before doing so, I must remai^k on the geographical distribution

of the species and on the diiferences between the various races.

In that interesting book ' Unexplored Spain,' MM. Chapman
and Buck have quite recently told the history of the Wild Goats

of Spain and the manner in which they are protected against

imminent extinction, giving some details about their present

distribution. The authors are not exact, however, in saying that

the isolated colonies now formed by the Ibex have been " separated

from each other during ages." There are, in fact, strong reasons

for believing that in the past Ibexes inhabited every suitable

point of almost eveiy mountain ridge in Spain. Names recalling its

existence, such as Las Oabras, Cabrales, Cabrei-a, Oabreira, Cebreros *,

&c., are quite common in all the mountainous districts. In the

seventeenth century the species was found in all the Sierra Morena
and Sierra de Cazorla. The Sierra de Segur-a, Sierra de Francia

in the Salamanca Province, and the Toledo Mountains, where it

does not exist to-day," formed parts of its range sixty years ago,

and it has been found in the Sierra de Bejar, between the Sierras

of Fi'ancia and Gredos, so recently as 1897 t; and in 1861, the

date of Seoane's ' Fauna mastologica de Galicia,' a few individuals

remained in the mountains of that region. That Ibexes inhabit,

or at least inhabited in 1890 J, the mountains of Gerez, in the

northern border of Portugal, is a well-known fact.

In connection with the existence of Ibexes in the western

extreme of the Cantabrian chain, it must be remembered that

fossil remains of Capra pyrenaica have been found in Santander,

and from this Ave may surmise that the species reached the north-

western corner of the Peninsula from the Pyrenees, through that

northern ridge. It spread from there southwards into the

central sierras, either through Portugal by the Serra da Estrella,

included in its range by Trouessart, or directly through the

Burgos mountains and the Guadarrama. Father Saturio Gonzalez,

a noteworthy collector of mammals, tells me- that he has found in

the old monastery of Silos a pair of Ibex horns which have been

preserved there for centuries, and about sixty miles east from
Santo Domingo de Silos there are a Sierra de Cabrejas and
a village named Cabrejas del Pinar. These facts seem to suggest

that the Ibex was once common in the mountains connecting the

northern chain with the Sierra de Gredos, but, since there is not

any evidence of its existence in the Guadarrama, too much
confidence cannot be put in this hypothesis.

As to the Andalusian sierras, it is evident that the Ibex found

* Cebra was frequently vised instead of cabra as a name for the Ibex daring the

twelfth and thirteenth centuries. It was from this that the old Spanish writer

Father Sarmiento supposed that Zebras formerly existed in Spain. The modern
vernacular name of the animal is cabra montes (Mountain Goat), or simply Mzow^es,

but there are some other local names. In the mountains about the lower Ebro it is

called saiivatge (the wild one) ; the people of Galicia call it craba brava or crabafera,

(Wild Goat), whereas in the Pja-enees the name Sweaj't^o, related to the'English buck

and the French botic and bouquetin, is commonly used.

t Rivas Mateos, Actas Soc. Esp. Hist. Nat. 1897, p. 208.

t P. de Oliveira and L. Vieira, Annaes Scienc. Naturaes, iii. 1896, p. 91.
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its way to them by the Toledo mountains and the Sierra Morena,

turning afterwards along the mountainous ridges of Eastern

Spain northwards to the lower Ebro basin. JSTotwithstanding the

proximity of this region to the Pyrenees, I cannot believe that

the Ibex inhabiting it immigrated directly from the Pyrenean

chain, as it is very different from the form found here, and quite

indistinguishable from the southeni race.

In the geographical range of the Spanish Ibex four perfectly

distinct areas may be distinguished, although now reduced to a

number of small isolated colonies by continued pei^secution from

Proc. ZooL. See—1 91 1 , No. LXYI, 66
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the Middle Ages, when wikl-goat meat was a very favoured dish

at every Spanish table. A different subspecies is found in each

of these areas, as follows :

—

(a) Pyrenean area, comprising the Spanish side of the Pyrenees

and, in former times, the eastern part of the Cantabrian chain.

Its peculiar Ibex is Capra pyrenaica pyrenaica. It may be con-

sidered as practically extinct, being today found only in the

northern extreme of the Huesca Province, about the Mount
Perdido*. Two old bucks, three females, and three or four

half-grown individuals remained there in 1907 t. In a recent

letter on this subject, the Count of San Juan, who spends a great

part of his time hunting in the Pyrenees, kindly informs me :

" I think that probably no more than ten or twelve Ibexes

remain in all the Pyrenean chain. A pair survived recently in

the Maladeta ; somebody shot the female, and the male sought

refuge among a herd of domestic Goats and was subsequently

killed by the goatherd."

(6) North-western, or Atlantic, area, formed by the mountains

of Galicia and Northern Portugal. The lack of suitable material

prevents correct identification of the Wild Goat found there, but

from the description by Barboza du Bocage J I surmise that it

represents a peculiar subspecies, which I do not care to describe

at present. At all events, it is well-nigh extinct, only a few

specimens, if any, remaining in the Portuguese mountains of

Gerez. Not being a Spanish race, we need not discuss it now.

(c) Central area, embracing the Sierra de Credos and, in the

past, the ridges of El Barco, Bejar and Francia, and the hills

of Toledo. The subspecies inhabiting this area, at present reduced

to a single colony in the highest peaks of Credos, will be named
a,nd described below. MM. Chapman and Buck have told the

history of this Ibex so accurately that it is unnecessary to repeat

it here. The colony consists of about three hundred and fifty

head, and having been under royal protection since 1905 it is

rapidly improving.

(cZ) Mediterranean area, from the mountains forming the

Guadalquivir basin, eastwards and northwards through the

sierras of the Valencia Province to the mouth of the Ebro. It

is inhabited by Capra pyrenaica hispanica (type locality, Sierra

Nevada), a subspecies not so near extinction as the Pyrenean and
Central forms. No less than six colonies, in fact, are known to

exist, the exact number of heads in each of them being unknown.
Three of these colonies are in Soiath Spain, viz. :—one in Sierra

Nevada, another in the two parallel ridges of Sierra Bermeja and

* The Mont Pevdn of the French. It is a custom with many English writers to

use French names for localities on the Spanish slope of the Pyrenees, but, in my
opinion, such a course is against commonsense. Since these localities are in Spain,

Spanish names must be preferred in every case in which there is not an English name
for them.
t Gourdon, Bull. Soc. Sc. Nat. de I'Ouest de la France, (2) viii. 1908, p. 12.

1 Mem. Acad. Sc. Lisboa, 1857.
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Sierra de Ronda from their junction in the Sierra de Tolox, and
the third one in Sierra Morena, near Fuencaliente, under the
protection of the Marquis of Merito. Another community of

C. p. hispanica is that of Sierra Martes, Valencia Province,
mentioned by Chapman and Buck. It is very possible that
Ibexes exist also in the mountains on the opposite bank of the
river Gabriel, a name itself derived from " cabi-a "

; but if such is

the case, these Goats cannot be considered a different colony, since

they may swim across the river, as a specimen now preserved iu
the collection of the Institute of Valencia was actually seen to do.

The two remaining colonies of this race are established on the
lower Ebro, not far from Tortosa. One of these comprises the
Sierra de Cardo and the Tivisa Mountains, where an immature
male, recently received by the Madrid Museum, was obtained.

The other colony is found on the other side of the river, on
Mount Caro.

At first glance, the three subspecies of the Spanish Ibex are
much alike, their chief differences being in the horns and in the
extent of the black markings peculiar to these Goats. The
species, as a whole, may be described as a pale brown animal
with the outer side of the limbs black, a black band on the lower
part of the flanks, and a short black mane, continued along the
back by a narrow stripe. The forehead and the beard are
blackish or very dark brown, and the belly and inner part of

the limbs white. In winter pelage there is a whitish underfur,
quite absent in summer, when the general colour is browner and
the black areas become more abruptly definite. The females lack
in all seasons the mane and the black markings of the head and
body, presenting only a blackish tint on the anterior face of the
limbs*, and it is the same with young males, in which the black
areas appear in the second or third year, becoming larger and
darker as the animal grows older. It is, therefore, very difficult

to ascertain the differences between the various subspecies when
quite adult males ai-e not at hand.

In the typical Capra pj/renaica the doi'sal line appears con-
siderably broadened on the withers, frequently forming a large

lozenge-shaped blot which in old specimens spreads laterally

over the shoulders, coming downwards to coalesce with the black
of the fore limbs. The black of the hind limbs extends upwards
over the whole external surface of the thighs and on the hind-
(]|uarters, sometimes reaching the median stripe on the rump.
The Mediterranean C. p. hispanica has these black areas con-
siderably reduced, the dorsal stripe being not broadened anywhere,
and the black of the fore limbs reaching at most the lower jaai't

of the shoulder and the chest, whereas on the thighs it does not
reach the haunches and is nai-rowed to a mere band connecting

* In one of the illustrations in Chapman and Buck's ' Unexplored Spain,' repre-
senting the shooting of Ibexes in the Sierra de Gredos, the females are erroneously
depicted with a well-marked dorsal line. In reality, this stripe is, in females ajUi(i

j'oung males, very faint or quite obsolete.

66*
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Text-fi^. 195.

Distribution of the black areas on tbe body of the Pyrenean (A), Gredos (B),

and Mediterranean (C) races of the Spanish Ibex.
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the band of the flank with the black of the leg, thus dividing the

white of the inner side of the thigh from the general brown
colour.

The Groat of Central Spain represents a stage intermediate

between typical pyrenaica and p. hispanica by the spreading of

the black areas, this colour invading the lower half of the shoulders

and covering the whole outer side of the thighs, but not reaching

the withers nor the haunches. The dorsal stripe, as in hispanica,

is of practically the same width from neck to tail.

Text-fig. 195 clearly shows the gradual decrease in the amount
of black as the species approaches the Mediterranean coast. The
variation is to some extent parallel to that indicated by Lydekker *

for the subspecies of Capra sibirica, but in the case of the Spanish

Ibex it cannot be attributed to differences in elevation nor to

the presence or absence of snow in the localities frequented by
each race. I think it interesting to note that young males of

C. pyrenaica pyrenaica, when two years old, closely resemble,

in the black markings, adult males of the Central subspecies,

the young of the latter being in turn similar to the adult

G. p. hispanica.

As to the colour of the upper surface of the body, in winter

pelage the three subspecies are much alike, the general tint

being pale brownish grey in C. pyrenaica pyrenaica, dirty

buflf, more or less clouded with black towards the lower part

of the flanks, in the Jbex of Central Spain, and a paler and less

blackened buff in C. p. hispanica. The under side of the neck

is black or dark brown in the Pyrenean and Central races, and
slightly clouded with black in the Mediterranean form. I have

never seen a specimen of true pyrenaica in summer pelage,

but Trouessart describes its colour during that season as " gris

brun fonce." In both the two other subspecies it is pale brown,

washed with white on the flanks. There is, however, a difference

of tint between them, the Central Ibex being browner and the

Mediterranean one redder. The colour of the Ibexes of Credos

is near the broccoli-brown of Ridgway, whei-eas in C. p. hispanica

it is a tint intermediate between fawn and cinnamon. Each
hair is white at the root, after which there is an undulated space

rather curiously coloured, as it has one side white and the other

side brown. This particoloured space is followed by a broad pale

band, and the hair ends in a dark brown point. Now, the

difference in colour between the two subspecies depends on the

pale subterminal space being entirely cream-buff in the Central

Ibex, and white with a broad red ring in hispanica.

Another noteworthy difference between these two Ibexes is

found in the colour of the hind border of the thighs. In the

Central form this part is buff, abi'uptly contrasting with the

brown of the haunches ; whereas in the Ibex of the Mediterranean

region it is coloured like the rump and the flanks, the tint being

* P. Z.S. 1901, i. p. 91.
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only a little paler. Moreover, the sides of the head, grey in the

Pyrenean and Central races, are pale bvift", clouded with brownish

red, in the Mediterianean form.

Text-fig. 196.

Skull and horns of adult male of the Gredos Ibex (X y).

Madrid Museum, No. 1623.

The skulls of C. pyrenaica pyrenaica and C. p. hispanica have

been described by Forsyth Major, who gives a number of dif-

ferential characteristics, most of them, I think, either merely

individual or due to age. A reliable one appears,, however, to be

found in the shape of the nasals, which are more abruptly

narrowed in front in hispanica than in ti'ue pyrenaica. In this

respect the Ibex of Gredos is nearer to the Mediterranean race,

the border of the nasals forming an almost perfect V in their

distal third.

Writing of the horns of Ibexes from different localities. Chapman
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and Buck* assert that " examples from the two outside extremes
(Pyrenees and Nevada) most closely assimilate in their flattened

and compressed form of horn." If by this a lateral compression
is to be understood, my own experience beai-s out this statement

;

but if we must understand that the individual horn in the

Pyrenean and Mediterranean races is flatter from front to behind
than in the Gredos subspecies, on careful inspection I cannot agree

with the above-quoted authors. The only reliable method for

Text-fiff. 197.

Cvoss-sections of left honis of the Gredos Ibex (X 1).

A. Madrid Museum. Type.

B. Madrid Museum, No. 41-7.

(In this and the two following figures the sections represent the horn as

being seen from the tip, the front face appearing above and tlie inner keel to the

right side.)

investigating the true differences, and the one I have followed

with every specimen examined, consists in the taking of a cross-

section of the horn about the middle of its length. This section

is pear-shaped, and somewhat variable even in specimens from the

same locality ; but in each subspecies it is always easily referable

to a peculiar type. Now, in the Gredos Ibex (text-fig. 197) it is

* ' Unexplored Spain,' p. 111.
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invariably flatter and broader than in any one of the other sub-

species, the difl[erence being chiefly due to the great Avidth, in the

former, of the flat upper surface of tlie inner keel, between its

edge and the round part of the horn. The horn sections

of C. p. jyyrencdca and C. p. hispanica, although much alike

in their more rounded and narrow contour, also differ in form.

In true pyrenaica the portion of the upper or front face imme-
diately above the keel is mai-kedly hollow, whereas in hispanica

Text-fig. 198.

Cross-sections of left horns of the Pyrenean Ibex (X s).

A. Mainz Museum. Type.

B. Toulouse Museum.

it is slightly convex, the MediteiTanean Ibex approaching
in this the Gredos subspecies. Of course, these differences can
be appreciated only in adult males, as the horns of the young in

all the races have a somewhat rounded section with a short pro-

jecting tip corresponding to the inner keel. Every specimen
I have compared has horns with at least six annulations *.

As to the curvature and direction, the horns are absolutely alike

* The popular belief that each knot or annulation on the horns means a year in

the age of an Ibex is no more true than the one assigning the same value to the
tines of deer; but, since the number of knots depends on the horn growing, it

becomes evident that many annulations, like many tines in deer horns, always indicate

an old animal.
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in tlie three races, being twisted in a half-turn of spiral, with the

tips sometimes directed inwards and downwards, as in Capra

cylindricornis, but generally pointing upwards Thus, the horns,

wdien seen from the front, form a very open lyre, not unlike the

low^er half of the horns of the Pir Panjal Markhor. In the females

they are very short, somewhat lyrate and quite cylindrical,

differing from those of young males in the complete absence of

keel. The size of the horns in the adult male is decidedly larger

in the Pyrenean Ibex, the two other subspecies being practically

Text-fi^. 199.

Cross-sections of left horns of the Mediterranean Ibex ( X

:

A. Madrid Museum, No. 449.

B. Madrid Museum. No. 1042.

similar in this respect. I have neither seen nor found mentioned

any specimen from either Centi-al Spain or the Mediterranean

area with horns about one metre in length, such as frequently

occur in Ibexes from the Pyrenees. There follows a table of horn-

measurements of adult males in the three subspecies. The

dimensions of specimens marked [Ch. & B.] after the owner's

name, are converted into millimetres from Chapman and Buck's

' Unexplored Spain
'

; those of specimens marked [W,] from

Piowland Ward's ' Records of Big Game.'
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I must now proceed to the complete description of the Central

Spain Ibex. His Majesty King Alfonso XIII. has specially and
graciously permitted me, at my own request, to dedicate this

subspecies to Her Majesty Queen Victoria of Spain. I have

great pleasure in doing so, in lecognition both of her love of

nature and of the fact that Royal protection only has prevented

the total extinction of this splendid ruminant.

Capra pvrexaica victori/E, subsp. n.

Diagnosis.—An intei-mediate form, in size and in the extent of

the black markings, between C. ]> Jiyrenaica and C. jt». hisjmnica,

rather browner than hispanica in the summer coat, and with horns

similar in size to those of that race, but comparatively broader

and iiattei'.

Colour.—-Adult male, summer pelage : Upper surface of body
pale bi-occoli-brown, sometimes inclining to raw umber, and more
or less white-washed on the sides. Neck fawn-coloured, paler, and
fi-equently whitish, on the under surface. A black stiipe, bordei-ed

with white hairs, starts from a large black blot covering the nape

and runs along the upper part of the neck and over the back,

reaching to the tip of the tail. On the neck the hairs of this

stripe are long and erect, forming a short mane. On the back

the white hairs form a narrow and not very distinct light area on
both sides of the black median line. Belly and inner side of

thighs white. A broad black band, grizzled with white at the

borders, crosses obliquely the lower part of the flanks, its anterior

point going into the white of the underparts. Thighs black,

except on the hinder border, which is light bufi". The black

spreads downwards, encircling the limb above the hock and
covering the front and sides of the leg and the whole foot from

some distance above the false hoofs. The fore feet and the front

and lateral surfaces of the fore limbs are likewise black, this

colour reaching the lower half of the shoulders, the chest, and the

lower part of the ventral aspect of the neck, where it is coarsely

mixed with white. Back of the legs ci'eamy white. Forehead

seal-brown ; cheeks brownish grey ; the eyes encircled with

ochraceous bufi", and the muzzle and the upper lip are of the same
colour. The beard brownish black, this dark tint covering also

the sides of the lower jaw to the rim of the mouth, whereas the

middle of the lower lip is dirty white. The ears fawn-coloured on

their outer aspect, yellowish white within.

Winter pelage : The main colour of the upper parts of the body

and neck turns in winter a dirty buff, densely clouded with black

on the flanks, the hairs being white at their bases and then pale

cream-buft' with a brown or blackish tip, and covering a whitish

under-fvir. Thi-oat and undei'side of the neck seal-brown, touched

here and there with chestnut. Black areas distributed as in the

summer coat, but not so abruptly defined, their upper borders

melting into the black clouding on the sides. The colours of the

head are practically the same as in summer, the cheeks only being

slightly paler and somewhat buffy.



976 ON THE SPANISH IBEX.

Adult female : In summer pelage tlie general colour is an

intermediate tint between cinnamon and fawn, paling to creamy-

white on the underparts, the inner side of the limbs, and the

lateral and hinder surface of the legs. The muzzle and the sides

of the face cream-bufF. The fore part of the legs, from a short

distance above the knees and hocks, Yandyk-brown. Tail like

the back, with a seal-brown tip. Dorsal stripe and bands of the

flanks quite absent. In winter coat the main colour is a dark

dirty buff.

Young of both sexes, in the first year : Colour like adult females,

but somewhat paler ; the markings on the legs pale chestnut.

The males begin to show the dark areas of the body in the third

year, the black tint appearing first on the chest and lower part of

the shouldei'S.

Skull and horns.— See above for the comparison between this

and the other subspecies.

Measureinents (of type, mounted).—Length from nose to root

of tail, along the curves, 1355 mm.; tail, 130; hind foot, with

hoofs, 385; ear, 120; height at shoulder, 700*.

Skull {oi paratype, Madrid Museum, No. 1523): Total length,

264 mm. ; interorbital breadth, 110; length of nasals along median

suture, 95
;
greatest width of ditto, 40 ; upper molar series, 68 ;

lower molar series, 75. For the horn-measurements, see the

foregoing table (p. 974).

Type.—Old m.ale in summer coat, from Madrigal de la Yei-a, on

the southern slope of the Sierra de Gredos, Madrid Museum,

No. 448.

The differences between this subspecies and both the typical

and the Mediterranean forms of C. pyrenaica^ fully discussed

above, will be, I hope, clearly shown by the accompanying figures

and plates. I have considered it unnecessary to give a coloured

figure of the Pyrenean form, as there is a tolerably good one in

Lydekker's ' Wild Oxen, Sheep, and Goats,' besides the portrait of

a young male in Cuvier's ' Histoire Naturelle des Mammiferes.'

Unfortunately, the same cannot be said about G. p. hispanica.

The figure published by Schinzin 'Monographiender Siiugethiere'

is anything but good, and the one in Kosenhauer's 'Thiere

Andalusiens ' is not much better, the rigidity and other defects of

the mounted specimen, after which it was evidently made, being

too faithfully reproduced by the artist. As for the Ibex of

Central Spain, in Graells' ' Fauna Mastodol6gica Iberica,' there

is a plate which appears to be an attempt to represent some of

the specimens in the Madrid Museum ; but they are figured in

quite a grotesque and childish way, and the colour is entirely

false. The Ibexes on the Risco del Fraile in Chapman and Buck's
' Unexplored Spain ' are correctly drawn ; but the illustration,

being uncoloured, cannot give a complete idea of the animal.

* In an old buck from the Sierra Nevada, in the Madrid Museum, the length

from nose to root of tail is 1190 mm. ; the hind foot, 305,
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I must not close tliis paper without expressing my sincere

acknowledgments to Prof. Dr. Reichenow, Mainz ; Dr. A.
Menegaux, Paris; M. A. deMontlezun, Toulouse; and M. Chaine,
Bordeaux, for heljiing me with measurements and other information
about specimens in their respective museums.

EXPLANATION OP THE PLATES.

Plate LII.

Capi'a pijrenaica Jiispanioa.—Adult male from tlie Sierra Nevada, in summer coat.

Madrid Museum of Natural Science.

Plate LIII.

Oapra pyrenaica victoria.—Old male (t3'pe) from Madrigal de la Vera, and adult
female from Boho^'O, both in summer coat. Madrid Museum of Natural Science.

Plate LIV.

Capra pi/renaica victorice.—^Old male from Bohoyo, in winter coat.

Madrid Museum of Natural Science.

44. On Antelopes of the Grenera Madoqua and Rhynclwtragus

found in Somaliland. By R. E. Drake-Brockman,
M.H.C.S., L.R.C.P., F.Z.S.

[Received and Read June 13, 1911.]

(Plates LV. & LYI.*)

The Dik-diks.

The Somali country might justly be termed the home of the
Dik-diks, for not only are most of the known species found there
but all the remainder at present known, save Madoqua dam.a-
rensis, are to be found in the adjoining territories.

These little Antelopes, affording but poor sport for the big-

game hunter, have been quite overlooked by the sportsman until

the last fifteen years or so.

Dik-diks are invariably found in what might be termed the
acacia bush countiy, dry and arid regions where the ti-ees seldom
grow beyond the height of bushes, and where there is sufficient

thick xnidergrowth to afford them protection, while at the same
time it permits of their running about freely between the bushes
and plants. In the dense aloe and sansevieria patches so

frequently met with in these parched regions, Dik-diks will nearly
always be plentiful, owing to the excellent shelter they afford for

these diminutive creatures.

Most of the small plants and bushes supply them with food, but
the various varieties of stunted acacias are undoubtedly their

favourites. Personally I cannot recall having met with Dik-diks
in any place where these stunted acacias were not to be found.

* For explanation of the Plates see page 984.
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It has been doubted whether tliey can exist without water
;

Swayne says, talking of all the Dik-diks, that they "like to be near

water, going to drink at midday and just after nightfall," whereas

the Somalis maintain that if a Dik-dik drinks water it will die.

In the Badminton Library, vol. i., ' Big Game Shooting in

East Africa,' Mr. F. J. Jackson wrote concerning the Paa, the

local name for M. kifkii, " it is therefore quite evident that the

juices of the vegetation on which it feeds and the dews at night

are sufficient for its requirements."

My own experience is in entire agreement with the last-

mentioned authority, although I am not prepared to say that

Dik-diks never drink.

Those who may have observed them closely will have noticed

how a single pair will, even though disturbed, be found day after

day in much the same spot, perhaps a square acre in extent, miles

from the nearest water ; here they will live all their lives if

unmolested. It is surprising to see how, after shooting the

female, the male will cling to his old haunts, living quite alone

for months together.

On one occasion I shot the female of a pair which used to live

in a small acacia grove where I frequently went to get a Francolin

for the pot ; not wanting the male I left him alone, and shortly

after left the district for seven or eight months, on the lapse of

which I returned, and while after Francolin again saw my old

friend who, not having found another mate, was living quite alone
;

there was no qxiestion about his being unaccompanied, as I saw

him every time I visited the spot. This is all the more remark-

able, as Dik-diks were plentiful enough in the locality.

There is one point I should like to emphasise before proceeding

to deal with each of the various species in turn, and that is the

presence, in a large proportion of the Dik-diks, of small white

spots on the muzzle.

Professor Liinnberg has given specific rank to a Rhynchotragus

from Lake Baringo because of this peculiarity, but I venture to

think that this feature will not be found to be constant. In

specimens of M. phillipsi from the same district some will be

seen to possess these white muzzle-spots, while in others they are

absent.

Madoqua phillipsi Thos. (PI. LV. fig. 3.)

Phillips' Dik-dik presents such striking variations in different

localities that for some time past I have been endeavouring to get

too-ether a series of specimens which will show these variations

clearly and enable me to decide as nearly as possible the limits of

this interesting species.

In point of fact, were it not for the skull- measurements being so

similar, I should have been tempted to give each of the varieties

distinct specific rank, as the localities frequented by each are very

clearly defined.

Phillips' Dik-dik was first described by Mr. Oldfield Thomas,
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who took as the type a specimen obtained by Mr. Lort Phillips

at Dobwein, 40 miles south of Berbera.

This spot I have been unable to locate, so can only conclude,

after carefully examining the type specimen, that it was some-
where along the Golis foothills or, perhaps, just on the top of

Mirso, which I will show is the southerly limit of the coast

or Guban variety, to which I gave subspecific rank in July 1 909 *

and called M. phillipsi giibanensis.

This subspecies is found all along the coast-belt of British

Somaliland, passing northwards into French Somaliland, certainly

as far north as Djibouti, but how much farther I have been
unable to ascertain, and eastwards towards the Mijertain country,

but how far I have not yet determined, owing to there being no
specimens available from that area.

"What I propose to designate as the ti'ue M. phillipsi is the
brilliant rufous or dark cinnamon-flanked Dik dik found through-
out the interior of British Somaliland from, roughly speaking, the
Golis Range away to the south and west into the Hand, where,
especially in the west, the animal's flanks are so red that at

a short distance it looks rufous all over ; this is in marked
contrast with the coast variet}', which looks quite grey.

As one passes through the hilly country from Jig-jigga to

Harrar and also to the west and south-west of the former,
one finds another and darker Dik-dik, which in its wild state

looks of a dark red-brown colour. This is the Dik-dik to which
Mr. Neumann gave the name 31. hararensis, and so distinct does
it appear in life from M. phillipsi that it fully deserves a name so
that it might not be confounded with M. phillipsi

; but in my
opinion it deserves only subspecific rank, and should be called

M. phillipsi hararensis (PI. LV. fig. 2). It is to be expected that
in localities where the soils are so distinct as in the coast-belt
and the Hand one would see some variation in the coloration of

the pelage, and here in this species we have this variation very
distinctly marked ; but this is not the only diffei^ence, another
equally potent factor, in the shape of altitude with its accom-
panying variations in temperature, also assists in increasing
the difierence between the type species and its subspecies, by
i-endering the pelage thicker.

For instance, the hair in the Guban variety is scantier and
shorter than in the Harrar and neighbourhood specimens ; in
the former the individual hairs from the dorsal region of the
back measure from 13-23 mm., whereas in the latter variety they
are usually 30 mm. or more. This difierence renders M. phillipsi

guhanensis a much more sleek-looking animal (PL LV. fig. 1).

The pelage of the true M. phillipsi, which is the common Dik-dik
found all over the interior of the " Horn of Africa," is inter-

mediate between the two.

The skull-measurements in all three are, as one would expect,
practically identical.

* Ann, & Mag. N. H. ser. 8, Vol. 4. p. 49.
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This Dik-dik is known to the Somalis by the name " Gol ass,"

owing to its bright red flanks. It ranges from near Djibouti in

the north and the Ennia Galla country in the west throughout

the Somali country to the east coast and as far south as probably

the 3rd parallel. A large number of the skins of this Dik-dik

are brought down to the Benadir ports for sale, from Central and
East Central Somaliland.

I might here add that I consider that little importance can be

attached to the colour of the crest, as it is very variable. In

some it is of a bright fulvous, in otiiers of a dull reddish brown,

while in not a few the hairs are tipped with black. The white

eye-patch also varies in distinctness with age.

Madoqua swaynei Thos. (PL LVI. fig. 2.)

This is the smallest of the Somali Dik-diks, and is, according to

Swayne, known to the Ogaden Somalis by the name " Guyu," but

this name I have never heard it called myself. The word " Guyu "

in Somali means any living animal.

There is very little known about the exact habitat of this little

Dik-dik, owing to the fact that sportsmen have usually confounded

it with the ubiquitous M. phillipsi. The type specimen was

bought by Swayne from a native in the town of Berbera.

I have been on the look-out for it for some years, but have

failed to come across it either alive or dead in British Somaliland.

I first met it during my journey with the Anglo-Abyssinian

Boundary Commission in 1908, south of Ginir on the river Web,
one of the affluents of the Juba, where it was plentiful practically

all along the left bank of this river up to its junction with the

Ganale. This I took to be its westerly limit.

One of my collectors has lately brought me two specimens of a

Dik-dik from Eastern Somaliland, as far south as Obbia on the

coast ; he obtained these from a place called Gharabwein about

12 miles inland from Obbia, where they were plentiful, and

were the only Dik-diks seen, although at Eil Hur, not more than

10 miles distant, 31. phillipsi abounded and this Dik-dik

resembling 31. swaynei was absent.

From the above I conclude that 31. swaynei and the above-

mentioned species which I am about to describe stretch right

across Central Somaliland from east to west, where they are

locally distributed, and surrounded by the commoner 31. phillipsi.

Neither 31. sioaynei nor the allied form go as far south as

Mogadishu, as my collector was unable to procure a specimen

of either species there or on the Webi Shebeleh, nor was he

able to purchase any of their skins in the market, although the

Somalis bring Dik-dik skins in thousands for sale in the coast

towns in Italian Somaliland. The only two species the skins of

which he was able to obtain were 31. phillipsi and R. gueniheri.

The Obbia specimens differ from those I obtained on the Web
in Western Somaliland in that there is no yellow sufiusion of the
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grizzling on the back in the former, as thei^e is in the latter, and
the bright rufous nose-patch is not continuous with the crest,

which may be either rufous or dull earthy brown.
In his ' Game Animals of Africa,' page 191, Mr. Lydekker saj^s,

speaking of M. swaynei, " The bucks weigh but 6 lbs. and the
does even less." Now it is an invariable rule among these small
antelopes to find the females heavier than the males. There is

usually a difference of 1 lb. between the sexes. Adult males of

Swayne's Dik-dik weigh about 4i lbs. and the females 5 or 5^ lbs.,

whereas the average weight of a buck of M. 2)hillij)si is 5i lbs.

and of a doe 6| lbs. The heaviest buck of the latter species I
have ever weighed was 6| lbs., whereas the heaviest doe was
8 lbs.

I should place the range of this Dik-dik between the 5th and
9th parallels of latitude, where, although it intermingles with
M. phillipsi, it is not nearly so common. It is quite possible that
it is not to be found farther north than the 8th parallel, as
Mr. Dodds, a friend of mine, shot a large number of Dik-diks in
the Ogaden Rer Ali country, especially around Daggahbur and
Milmil, and failed to procure a single specimen of if. sivaynei,

although both M. j)hilli2)si and R. guentheri were obtained.

Madoqua piacentinii, sp. n. (PI. LVl. fig. 1.)

Although this little Dik-dik agrees, as regards its size and
skull-measurements, with M. swaynei, it difiers so markedly in
coloration that I have considered it advisable to propose a new
name for it.

In M. sivaynei the grizzling is very indistinct, being invariably
sufTused with a dull buff or clay colour, whei-eas in this species
the grey grizzling is so fine and distinct that it at once attracts
attention.

The coloration of the legs in both species is similar. The
neck in M. 2nace7itinii is fairly grizzled all round, the pale throat
and buff chin patches being completely cut oif from the pinkish
buff of the chest. Apart from the fine grey grizzling, the most
distinctive patches are about the head.

In M. piacentinii there is a bright rufous diamond-shaped nose-
patch which stands out conspicuously on the grizzled head, while
the terminal part of the long hairs of the crest in both mv
specimens is of a dull creamy bufi'. The hairs of the crest,

however, vary so much in Dik-diks that little importance can be
attached to this feature. The ears, which ai'e of a dark buff, have
a very distinct black edging on the outside, about 4 mm. in width
anteriorly and dwindling down to a mere edging posteriorly.

This peculiaritj^ I have never seen in any of the other Somali
Dik-diks.

I was successful in getting only two specimens of this very
handsome Dik-dik, both males, but both present exactly similar
features. They were obtained by one of my collectors at a place

Proc. Zool. Soc—1911, No. LXYII. 67
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called Gharabwein, within a day's march of Obbia in the

Mijertain country, Italian Somaliland. They were inhabiting

thick aloe scrub country, and were plentiful in a locality some

little distance from water ; they were very local and appeared to

be surrounded by M. phillijjsi.

The following are the measurements in the flesh of the type

specimen—a male in the British Museum, No. 356.

Head and body 475 mm.
Tail 37 „

Hind foot 137 „

Ear 62 „

Weight 4ilbs.

Skull-measurements.

Total length 92 mm,
Basal length 80 „

Posterior edge of orbit to gnathion 65 „

Upper cheek-teeth 32 „

Length of nasals 16 ,,

Breadth of nasals 8"5 „

In comparing the above skull-measurements with a typical

M. sioaynei, it will be found that they are jjractically identical.

This bright and beautiful Dik-dik I propose to name in honour

of my friend Mr. Piacentini, the Acting Consul-General for Italy

in Aden, through whose kindness and help I was able to send my
collector to the Mijertain country.

PtHYNCHOTRAGUS GUENTHERI Thos.

This Dik-dik, known to the Ogaden Somalis by the name
^' Ghussleh" or " Gussuleh," owing to its habit, when startled, of

dashing off in leaps and bounds, giving vent to a peculiar

whistling cry which sounds like " Ghuss-Ghuss-Ghuss," is chiefly

found in Western and West Central Somaliland. Swayne tells us

that he first met with it when travelling in a south-westerly

direction in the Her Amaden country, i. e., roughly speaking,

between the 7th and 8th parallels of north latitude ; this is its

northerly limit, as Mr. J. H. Dodds tells me that during a recent

journey he made in Western Somaliland he never met this Dik-dik

until he got to Daggahbur, a well-known Ogaden watering-place

near Milmil.

Starting from Daggahbur in the north this Dik-dik passes in a

southerly and south-westerly direction for Dolo at the junction of

the Dawa and Ganale rivers, and then crossing the Juba is

ubiquitous throughout north-eastern British East Africa. I do

not think it reaches the coast anywhere, being there replaced by

R. kirkii. In Somaliland proper its easterly and south-easterly

limits are still unknown.

It probably extends for a considerable way down the Webi
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Shebeleh rivei% very nearly reaching to the coast in the Hawiya
country, as thousands of their skins are yearly sold in the market
in Mogadishu by the Hawiya Somalis. They are either caught in

native traps or shot with bow and arrow.

Rhynchotragus kirkii Giinth.

Kirk's Dik-dik, which was named so far back as 1880, inhabits

only the most southern angle of the Somali country east of the
Juba River; it, however, extends across that river and south-

wards into British East Africa as far as Kilimanjaro. How far

north it extends into Somaliland proper I am unable to say, as the
material at present availal^le is insufficient.

The type specimen came from Brava on the Benadir coast of

Italian Somaliland, but my collector failed to get me any specimens
from Mogadishu, so I conclude that it does not extend farther

north than this, being replaced on the coast by 21. philUpsi and
in Central Somaliland by R. guentheri, of which hundreds of skins

are offered for sale in the ma.rket in Mogadishu. I have only
been able so far to procure the skins without head-skins or skulls

from that locality, so am unable to definitely state whether the
skins belong to R. guentheri or an allied form ; they certainly

appear to agree with my specimens of the former.

Rhyncotragus cordeauxi Dr.-Br.

This Dik-dik, which was named by me last year, should really

be included among the Abyssinian Dik-diks, together with
R. erlangeri, M. ^ykillipsi hatxirensis, and R. guentheri loroughtoni^

but like M. phillijjsi harciTensis^ it will probably be found to

inhabit the north-eastern part of the Esa country.

It was first obtained by me in the bush country to the west and
north-west of Dirre Dawa, and is at present, so far as I am aware,

recorded only from the Danakil country:

I traced it as far west as the GurguiTa River, one of the
tributaries of the Hawash, and it is this latter river that marks
out its westerly limit ; the northern edge of the Harrar and
Arussi plateaux mark its southern limits, but how far north
and north-east it strays I am at present unable to definitely

state.

This is a fine species, and most resembles in appearance
M. phillipsi guhanensis, only it is a much bigger animal.

Rhyncotragus erlangeri ISTeum.

Erlanger's Dik-dik hails from Eastern Abyssinia. As one
descends from the great Arussi plateau on the low-lying country,

towards the east, called by the Gallas " Gamogi," this is the

Dik-dik one finds.

If a line be drawn on the map between Harrar in the north
and Ginir in the south, this line will cut through an acacia-bush

67*
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country, more or less intersected by rivers and streams which drain

the great Arussi plateau ; this, the Ennia Galla country, is where
Erlanger's Dik-dik is found.

The type specimen was obtained at Sheikh Hussein, which is

30 or 40 miles or so east of the edge of the plateau, while my own
specimen was obtained some 20 miles to the west of Sheikh
Hussein opposite the foothills of Mt. Abu el Kassim, on the south

bank of the river Wabi.
So far as I am aware, these are the only two specimens recorded,

so that at present its limits must remain undefined ; but I fancy I

shall be fairly accurate in suggesting that its habitat probably

lies to the west of the Harrar-Ginir line, being r-eplaced to the east

of it by M. pkillipsi hci7'arensis and to the south by 31. sioaynei.

Rhynchotragus guentheri wroughtoni Dr.-Br.

I have now come to a very interesting subspecies, namely
a. guentheritv7^oughtoni. The only specimen recorded is the type,

which I obtained on the north bank of the Wabi River among the

foothills of Mt. Abu el Kassim.
The presence of this svibspecies in a spot so far removed from

the natural habitat of the species can only be explained by its

having at some period or other found its way up the river Wabi,
which is one of the main tributaries of the Webi Shebeleh, which
flows through the vast area inhabited by R. guentheri. Its

darker coloration and large ears are probably accounted for by its

environment, namely the dense acacia bush on the banks of the

river ; the size and shape of its ears certainly point to this.

I am inclined to think that this subspecies will only be found
close to the rivei', as both M. erlangeri and R. sioaynei ai'e to be

found within a short distance of it.

EXPLANATION OP THE PLATES.

Plate LV.

Fig. 1. Madoqva j)7iillipsi ffuhanensis. |
Fig. 2. 31. pjiillipsi Jiararensis.

Fig. 3. Madoqwa jphiUi;psi.

Plate LVI.

Fig. 1. Madoqua piacentinii.
\

Fig. 2. Madoqua swaynei.
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EXHIBITIONS AND NOTICES.

June 27, 1911.

Frederick Gillett, Esq., Yice-Pi^esiclent,

in the Chair.

The Secretary read the following report on the additions made
"to the Society's Menagerie during the month of May 1911 :

—

The registered additions to the Society's Menagei-ie during the

month of May were 445 in number. Of these 163 were acquired

by presentation, 200 by purchase, 41 were received on deposit,

25 in exchange, and 16 were born in the Gardens.

The total number of departures during the month, by death
and by removals, was 204.

Amongst the additions special attention may be called to the

following :

—

1 African Rhinoceros {Rhinoceros bicornis) S , from Nairobi,

received from R. B. Woosnam, Esq., C.M.Z.S., for H.M. The
King's African Collection, on May 19th.

1 Californian Sea-Lion {Otciria ccdiforniana) $ , from the

North Pacific Ocean, purchased on May 10th.

2 Three-coloured Parrot-Finches [Erythrara trichroa), new to

the Collection, from New Guinea, received in exchange on
May 4th.

A Collection of 38 Fishes, received on May 1st, comprising the

following species, all new to the Collection :

—

A ^word-teiiis {Xiphophorus helleri) from Mexico, 2 Fighting Fish

(Betta splende7is) irom Singapore, 2 Fan-tailed Cyprinodons (Bivulus

flahellicauda) from Mexico, 2 Elegant Cyprinodons {Haplochilus

elegans) from the Niger River, 2 Chaper's Cyprinodons {Rcqylo-

chilus chap>eri) from Sierra Leone, 2 Timid Cyprinodons {Haplo-

chiluspanchax) from Cochin India, presented by P. Arnold, Esq.

;

2 Poey's Cyprinodons (Rivulus poeyi) from Para, 6 Ocellated

Cyprinodons {Rivulus ocellatus) from Santos, 10 Zebra Fish

{Dania rero) from Bengal, presented by G. A. Boulenger, Esq.,

F.Z.S. ; 2 Freshwater Flying-Fish {Pantodon buchholzi) and 2

Gular Cyprinodons {Fundidus gularis) from the Niger River, and
2 Rainbow Fish {Trichogaster lahius) from Bengal, purchased.

Mr. D. Seth-Smith, F.Z.S., the Society's Curator of Birds, ex-

hibited two immature Black-backed Porphyrios {Porphyrio melano-

notus) which had been bred in the Gardens, and i-emarked upon

their possession of a well-developed claw (text-fig. 200, p. 986) on the

pollex. Although these wing-claws were said to be functional

only in the Hoatzin amongst living birds, the exhibitor believed

that they were so also in the present species and also probably in
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the Common Moorlien, these birds using them in climbing

amongst reeds and herbage.

Text-fi^. 200.

Wing of young Forphyrio melanonotus with well-developed claw.

Mr, J. Lewis Bonhote, M.A., F.Z.S., exhibited a pair of
Egyptian Desert-Mice [Meriones C7'assus) which showed a darker
and more i-ufous colour than normal examples. This coloration

had been artificially produced by keeping the animals in a moist
atmosphere at 80° Fahr. They were first exposed to these con-

ditions on the 7th of April, and a month later were conspicuously
darker ; after that the darkening process still continued, but more
slowly, and they appeared for some time previous to being killed

to have reached a limit to their darkening. During this same
period, and owing to the fine weather, other examples had been in

a temperature that rose during the day to 90°, falling at night to
60° or even lower. This had apparently produced no change in

their coloration. The change in the examples exhibited was
therefore probably due rather to the humidity than to the temper-
ature of the atmosphere. Mr. Bonhote was therefore inclined to

think that the pale colour of desert animals was dvie to the
extreme dryness of the atmosphere rather than to any special

assimilation of their colour to the surroundings.

Dr. W. T. Calman, F.Z.S., exhibited a number of living

specimens of the Brine Shrimp {Artemia salina), bred from
Tidman's Sea Salt. The Brine Shrimp, a small Crustacean
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belonging to the Sub-class Branchiopoda, was found in various

parts of the world, living in salt lakes and in the shallow

ponds in which sea-water is exposed to evaporation for the

manufacture of salt. It formerly occurred in England, but had
probably long been extinct in this country. An accidental

observation recently made at the Natural History Museum
showed, however, that it was a very easy matter to obtain a supply

of living specimens. " Tidman's Sea Salt," as sold in the shops,

frequently, if not always, contained living eggs of Artemia, and
an 8 % solution, allowed to stand for a few days, was found to

contain a swarm of nauplius larvae. The first attempt at rearing

these failed owing probably to lack of food-material in the water.

The juice of green leaves pounded in a mortar and strained

through mvTslin was found to be a suitable food, and the addition

of a few drops of this at intervals of about a week enabled the

specimens exhibited to be raised to maturity. All of them were
females, and swarms of larvfe of the second (parthenogenetic)'

generation had appeared.

The Secretary remarked that on a recent visit to the Ostrich

Farm of Mr. Carl Hagenbeck at Stellingen, near Hamburg, he
had seen in the incubator fertile eggs of Struthio massaictcs from
German East Africa, aS'. australis from South Africa, and S. mo-
lyhdophanes from Somaliland, the eggs all having been laid at

Stellingen. A. Reichenow ('Die Vogel Afrikas,' vol. i. p. 7) had
already described and figured certain specific dififerences in the

number and arrangement of the pits on the eggs of these species.

He himself had been interested to notice that the eggs of the

Masai Ostrich were much larger than those of the others, more
spherical in shape, and very smooth and porcelanous in texture.

Those of the Cape Ostrich were somewhat similar in shape and
texture, but were much smaller; Mr. Hagenbeck had informed

him that a pair of the Masai Ostrich bred by himself and sent out

to the Cape were regarded by expert ostrich fai'mers there as

unusually large birds. The eggs of the Somali Ostrich were
larger than those of the Cape Ostrich, but smaller than those of

the Masai species, and were markedly oval in shape with a rougher,

less polished surface.

The Secretary also remarked that on his recent visit to

Mr. Hagenbeck's Zoological Park at Stellingen, near Hamburg, he
had the pleasure of seeing a fine young pair of the common African
Rhinoceros, obtained from British East Africa, the exact locality

being unknown. The male closely resembled the ordinary figures

and mounted examples of the species, in that the skin appeared
to be smoothly stretched over the sides of the body, but the ears

were fringed with long tufts of hair. The female, on the other

hand, had no hair on the margin of the ears, and the general

external appearance was very different. At first sight it seemed
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&s if it were in very poor condition, the ribs standing out through
the skin, but closer inspection showed that in reality the skin

of the flanks was disposed in thick, permanent folds, arranged

roughly like ribs. Thinking it possible that these differences

might indicate the existence of distinct races of the Rhinoceros,

on returning to London he had at once examined the Society's

own pair of examples of this species, both of which had come from
British East Africa, probably somewhere near Nairobi. The
female, purchased in 1906, had the eai^s unfringed with hair, like

those of Mr. Hagenbeck's female, but the rib-folds on the skin

were no more than indicated, although there were very heavy
permanent folds round the neck. In the male, obtained in the

current year from Nairobi as part of the King's African Collec-

tion, the ears were fringed with hair as in Mr. Hagenbeck's male,

whilst the rib-like folds on the skin were extremelystrongly marked,
as in the case of Mr. Hagenbeck's female. The presence or

absence of the marginal fringe on the ears was therefore probably

either an individual or a sexual character. In the absence of

knowledge of the exact provenance of all the four examples,

nothing could be said as to whether or no the presence of the rib-

like permanent folds on the body were racial. Their existence,

however, as well as the presence of the heavy fold round the

neck, showed that it was not correct to distinguish the Asiatic

Rhinoceroses from those of Africa by the presence in the former
of permanent skin-folds. The neck-fold was almost identical ir

both, whilst, although they were differently arranged, deep body-
folds occurred in both.

Mr. R. I. PococK, F.R.S., F.Z.S., Superintendent of the

Society's Gardens, exhibited a photograph (text-fig. 201) of a

foal born in the Gardens on June 21st and bred between a male
Somaliland Wild Ass [Equvs asinus somaliensis) and a female

Mountain Zebra [Eqims zebra) and made the following remarks :

—

" The period of gestation, dating from the day of service to the

birth, was 12| months. The general colour of the foal is sandy
fawn, the ground tint of the legs being markedly whiter. The
ears are long, as in both parents, and have a large apical black

patch, fading inferiorly in fi^ont to brown, and a brown transverse

basal stripe, running upwards mesially ; a corresponding basal

stripe is present on the ear in the dam but not in the sire.

There is no white tip to the ear such as is seen in all Zebras.

The lips and area round the nostrils are black, and there is no
white on the muzzle, such as is seen in all typical Asses. Half-

way between the forehead and the muzzle there is an area

covered with many close-set narrow brown stripes and some very

faint stripes are traceable on the lower edges of the under jaw.

The mane is like that of the sire (text-fig. 202), black in the centre

and sandy fawn externally, the pale external portion showing no
trace of breaking up into evenly spaced tufts, such as are seen in
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Text-fig. 201.

989

Mountain Zebra and hybrid foal.

Text-fiff. 202.

Somaliland Ass, the sire of the hybrid foals.
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all Zebras. A iiairow black spinal stripe extends from the mane
to the black tip of the tail, but it is indistinct over the hind

quarters and on the upper side of the tail where the hair is long,

and recalls the dorsal and caudal mane or crest seen in the foal

of Grevy's Zebra. There are a very distinct black shoulder-stripe

and a few abbreviated stripes both in front and behind it; thei-e

are also indistinct traces of close-set stripes on the lower border

of the neck and a deep black belly stripe ; but for the rest the

body is unstriped and of a tolerably uniform sandy fawn colour

all over, like that of the sire. Both front and hind legs are

marked with strong black stripes, broader and more numerous
than in the sire but much less numerous and more widely spaced

than in the dam. On the inside of the legs they extend just

above the knees (carjnts) and hocks (tarsios), but externally those

of the hind leg reach almost to the stifle-joint (knee), while those

on the front leg reach to about the same height. The callosities

on the fi-ont leg are of medium size, being much smaller relatively

than in the dam, but actually of about the same size as in the

sire ; and, as in the latter, there is no dewlap and the hairs along

the spine project backwai'ds.

In general appearance this foal, which is a female, decidedly

favours the sire on account of the absence of stripes on the body

and the sandy fawn ground-colour. But it may be noted that

in the presence of the spinal stripe, the shoulder-stripe, and the

stripe on the base of the ear, it shows much greater similarity to

the typical form of African Ass, as exemplified by domestic

breeds, than to the race to which its sire belongs.

Whether the stripes will become more numerous as age

advances, remains to be seen.

This appears to be the first record of the birth of a hybrid

between the Somaliland Ass and the Mountain Zebra. Several

crosses between the domestic Ass and this Zebra have, howevei',

been described. The best extant account was given by F. Cuvier

(Hist. Nat. Mamm. iii, pi. 315, 1824), who accurately described

and figured a hybrid produced by a male black Spanish Ass and
a female Mountain Zebra. This animal agreed very closely with

the one just born in the Gardens, except that the ground colour,

when the animal was fourteen years old, was dark grey even on
the legs and there were distinct spots on the basal half of the tail.

The distribution of stripes was practically the same in the two

;

and Cuvier's figure shows no dewlap on the throat. The
extension of a crest of hair along the spine from the mane to the

tail and the presence of the basal stripe on the ear were noticed by
this author. The difierence between this specimen and the one

born in the Gardens in colour of the body and legs is probably to

be explained by the blackness of the coat of the sire ; but

St, Hilaire, who saw the foal when newly born, mentioned that

its general colour was yellowish chestnut ; at two years, however j.

it was grey and this tint was retained until death. The period
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of gestation was a fortnight over twelve months, being shorter by
one week than in the case of the animal born in our Gardens.

Another hybrid of the same kind is figured on plate 28 of the

volume on Horses in Jardine s ' Naturalist's Library.' The
animal seems to have been much more copiously striped than our

specimen. Many strong but abbreviated stripes are shown running
along the saddle behind the withers ; the leg stripes extend
farther up the quarters and the body, head and neck are marked
with indistinct wavy and close-set stripes. The croup, however,

seems to have been self-coloured sandy fawn like the rest of the

body. In this case it is not known which of the two species was
sire and which dam.

In the ' Knowsley Menagerie,' p. 73. two hybrids between
Mountain Zebra mares and Asses of African descent are

described. One sired by a Maltese Ass is represented by the

right figure of the pi. Ivii. The ground-colour of the body is

dark grey, that of the belly and legs white ; the face below the

eyes is tan, and there is no white on the muzzle ; the ears are

large with the tip broadly black and a broad stripe near the base

;

the mane is grey and unstriped. There are no stripes on the-

face ; but the body and neck are covered with narrow wavy
sti'ipes which break up into small spots upon the hind quarters

;

the shoulder- stripe is A'^ery distinct, bi-oader than the others and
forked ; the belly is unstriped, but the legs are distinctly striped.

Except for the presence of spots on the croup, this animal is rather

like those figured in the ' Naturalist's Library.'

The second specimen, sired by an ass of unspecified breed, is.

described as grey with an indistinct cross and a few narrow dark

stripes on the shoulder and fore legs [nothing is said about the

hind legs] ; the upper side of the tail, which is elongate and
tufted, is stated to be slightly banded ; and the ears are said to

be moderate. Attention is drawn to the presence of scarcely any
stripes on this animal, which is contrasted on that account with

the one sired by the Maltese Ass. Although according to the text

and the legends of the plates, this animal is unfigured, the

description applies very closely to the specimen rei)resented by
the left-hand figure of pi. Ivii., which j)urports to be a hybiid

between a male Hemione (= Onager) and a female Zebra.

This figure represents an animal sandy fawn in colour with

the legs striped, but somewhat sparsely, only slightly higher than

the level of the belly which is lighter than the flanks ; the head

is fawn with some narrow close-set I'ufous stripes in the middle

about half-way between the eyes and the nostrils ; the muzzle is

ashy grey, without any white ; the ears are moderately long, with

a black tip ; the mane is black in the middle, white externally,

the white hairs showing a decided tendency to break up into tufts

as in all zebras and quaggas ; continuous with the black mane is-

a black spinal stripe; there is a distinct black shoulder-stripe,

followed by several abbreviated and less distinct stripes upon and
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just behind the withers. In the text this animal is merely
described as having the shoulders and legs banded. Its re-

semblance to the hybrid just born in the Gardens is very close
and, indeed, sui'prising considering the difference in coloration
and general character between the Onager and the Wild Ass of

Somaliland. lin our hybrid, however, the ears are decidedly
longer and the mane shows no signs of being striped. Apart from
these differences, thei-e is little to choose between the two. But
these differences are sufficient to make one hesitate in adopting
the suggestion that the animal described as a hybrid between an
Onager and a Mountain Zebra may have been a hybrid between
a Domestic Ass and a Mountain Zebra."

[Supplementary note added July 4th, 1911,]

Since the above given account was read a hybrid foal (text-
fig. 203) between the same Somaliland Wild Ass and a Chapman's
Quagga {E. quagga chapincmni) has been born. The period of

gestation was twelve months and four days from the date of

Text-fig. 203.

Chapman's Quagga and hybrid foal.

service. The foal is very like the Mountain Zebra hybrid. The
•ears, however, are smaller, as was to be expected from the
relatively smaller ears of the Quagga dam. The ground colour of

the body, too, is a little paler, while the legs are only slightly

paler than the body. The leg stripes are less distinct and less

numerous and the insides of the legs are scai'cely banded. The
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shoulder-stripe is shorter and simpler ; the spinal strip is black and
zig-zag over the saddle, and very faint, short, narrow, close-set.

stripes are detectable on each side of it along the back and
elsewhere on the body, the hairs of these ' ghost-stripes ' being a
shade darker and glossier than the spaces between them. The
spinal crest is not so pronounced ; the apical black patch on the
ear is smaller, and the basal stripe, although much narrower,
is decidedly blacker. Faint narrow stripes are present on the nose
as in the first described hybrid ; the lips and area round the
nostrils are black, and the two patches above the nostrils which
are dark tan in the dam are dark greyish brown in the foal,

and somewhat sharply contrasted with the narrow lighter area
that intervenes between them and the general sandy grey hufr
of the nose.

The left-hand figure of pi. Iviii. of the ' Knowsley Menagerie'
represents a hybrid between a Domestic Ass and a Burchell's
Quagga {U. quagga hurchelli). This hybrid appears to differ from
the one above described in having a few quite distinct brown
stripes on the body and very few stripes on the legs. Th&
ground colour of the legs, moreover, is markedl}^ whiter. Since
Burchell's Quagga differs from Chapman's in having the legs
whiter and almost stripeless, the difference in the coloration of

the limbs between the two hybrids is not a matter for surprise.

In connection with the two hybrids born in the Gardens and
those that have been bred elsewhere previously between the same
species, namely E. asinus and E. zebra, or U. quagga, irrespective

of the exact race or breed of the species, the following points
may be noticed. The white muzzle of B. asinus is eliminated.
In other respects asinine chai-acters are dominant over zebrine
and quaggine characters, as is shown by the absence of stripes

on the mane, the disappearance of the white tip to the ear, and the
suppression, partial or complete, of the stripes on the neck, head,
body, and quarters. Even when stripes are visible on these areas
they do not resemble in width and arrangement those of Mountain
Zebras and Quaggas, but are more suggestive of the narrower
stripes of Grevy's Zebra (E. grevyi), as in the case of some horse-
quagga hybrids bred by Prof. Cossar Ewart. Examples of typical

E. asinus carry a dark basal patch on the ear, a spinal and
a shoulder stripe, and very frequently distinct or indistinct bars
on the legs. The spinal stripe is also frequent on all Asiatic asses

;

and the Mongolian species {E. hemionus hemionus) sometimes
shows traces of a shoulder-stripe and of leg-stripes on the knees
and hocks as well. The Tibetan Wild Ass {E. kiang) has a large
dark basal patch on the ear, and spinal, shoulder and leg stripes

are commonly visible in many horses. Although the basal ear-
patch, the shoulder stripe, and spinal stripe are absent in typical
examples of E. asinus somaliensis, no one doubts that this race
is descended from asses bearing the marks in question. Inter-
mediate forms indeed, with very narrow spinal and shoulder stripes

and a dusky patch on the ear, connect the Somaliland Ass with
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ordinary domestic varieties ; and in all the many foals born

in the Gardens between our Somaliland Ass and domestic asses of

English and Spanish breeds, the ear-patch, shoulder and spinal

stripes Avere present as in the dams.

The above stated facts suggest that, with the possible exception

of the eai--patch in horses, the shoulder and spinal stripes as well

as the stripes on the legs have been lost comparatively recently

by the species that are without them.

PAPERS.

45. ( 'Ontributioiis to the Anatomy and Systematic Arrange-

ment of the Cestoidea. By Frank E. Beddard, M.A.,

F.R.S., F.Z.S., Prosector to the Society.

[Received May 23, 1911 : Read June 27, 1911.]

(Text-figures 204-215.)

II. On two New Genera of Oestodes from Mammals.

The following communication to the Society contains an

account of the anatomy of two species of Tapeworms, contained

in the collection of Cestoidea belonging to the Society. I

feel it necessary to refer them to new genera, and the facts which

I shall presently bring forward will I hope justify my so doing.

The first of these species is certainly near to Thysanosoma, and is,

as I think, clearly to be referred to the same genus as a species

recently described by me * and temporarily referred to the genus

Thysanosoma. I pointed out, however, in that paper a number
of difi"erences from other tapeworms referred to the genus

Thysanosoma, and intimated that it probably would be necessary

to institute a new genus for the worm. This expression of

opinion is justified by the discovery of a second species which

is clearly of the same genus. The second species considered in

the present paper was placed by me temporarily, and in a report to

the Prosector-ial Committee, in the genus Bertiella. It shows,

however, some affinities to Tcenia {sensu stricto) and seems on

account of various peculiarities, which in dvie course will be

pointed out, to demand the creation of a separate genus.

I shall commence with an anatomical description of the new
species allied to Thysanosoma; this I place in a new genus which

I propose to call Thysanotcenia.

Thysanotsenia lemuris, gen. et sp. n.

An example of a Black-headed Lemur {Lemui^ macaco), which

had lived in the Gardens three yeai^s and three months, contained

* See No. I. of this series, P. Z. S. 1911, p. 651.
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two perfect examples, and a number of large fragments, of a

tapeworm which I refer to the above new genus and species.

There is, as it appears to me, no doubt whatever that these

tapeworms belong to the same genus as a species which I have

recently described in the "Proceedings"* of this Society as Thy-
sanosoma gcmibianum from the Gambian Pouched Rat {^Cricetomys

gambianus). The external characters are in veiy near agreement.

The present species agrees with Thysanosoma gambiammi in the

unarmed head, in the fact that the segments increase in length

posteriorly but are never longer than broad, that the genital

apertures are unilateral, and that the eggs are enclosed in a

numerous series of paruterine organs in the fully mature
segments. This set of characters is sufficient to refer the present

species, as well as Thysanosoma gambianum, to the subfamily

Thysanosominte of the Anoplocephalidfe.

Text-fig. 204.

Thysanotania lemuris, about twice natural size.

Of the two specimens which possessed a scolex, the larger

(text-fig. 205) measured at least four inches in length, and was
23robably longer as it ended abruptly and without a definite terminal

* Above, p. 651.
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proglottid, such as was visible in the yovmger, smaller, example (text-

fig. 204). Furthermore, among the fragments was one measuring
nearly five inches in length, which may, for what I know to the

contrary, have belonged to the first mentioned individual, since it

consisted entirely of mature proglottids, which wei'e of greater

length individually than the terminal proglottids of the specimen

Thysanotania lemuris, a second specimen. Above and to the left is the scoles:

more highly magnified ; below and to the right, two segments of another
individual showing the papilla? which bear the genital pores.

described and figured in this communication. The longest

proglottids of the mature fragment were rather more than 3 mm.
long, and rather less than 3 cm. wide at the posterior end of the

proglottid, which is considerably wider than the anterior end.

The proglottids have no fringes posteriorly such as are

present in Thysanosoma and provide the reason for the name
given.
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The scolex (text-fig. 205) is of moderate dimensions, not very-

minute, and quite visible as such by the naked eye. It is

more or less spherical, and is marked by some black pigment
below the level of the suckers. A pigmentation of the

Slickers is not uncommon a.mong the Cestoidea, and it seems

occasionally to pervade the scolex also. The suckers have a

circular orifice, and present no marked features on examination

with a lens. They lie some way below the summit of the scolex,

aiid are directed laterally ; there is no trace, that I could see, of

an upward direction. The smoothly rounded upper end of the

scolex shows no hooks. The suckers lie near to the lower end of

the head, whicli is followed by a distinct neck of 2 or 3 mm. in

length, in which the strobilisation was not apparent. The
strobila are at first much broader than long, and each overlaps

its successor at the edges. In the larger specimen, the dimensions

of which are given above, the proglottids did not attain to an
equality in length and breadth until about three inches or so

from the scolex. They never attain to a length which is greatly

in excess of their breadth, as will be apparent from the measure-

ments which 1 have given above. It is noteworthy that in the

svTialler of the two individuals which are described here, the very

few last segments alone showed a length equal to their breadth.

In this worm (text-fig. 204) the last proglottid had an oval form,

and was of less diameter than those which immediately preceded

it. This form is usual for the last proglottid, and serves to

emphasize the fact that this specimen was complete and had

not begun to cast ofi" proglottids. The ripe proglottids differed

from the anterior ones in their greater thickness, and in the fact

that their surface was marked by a longitudinal furrowing,

caused as I should imagine by unequal distention with embryos.

The shape of these proglottids also was different from that of

those lying in front, in that they were hourglass-shaped, with,

however, as has already been mentioned, a greater diameter

posteriorly than anteriorly. The genital pores are unilateral

without exception from end to end of the body. They are not at

all visible until the segments have begun to increase in length,

and are perha,ps less obvious upon the very distended posterior

proglottids. The pores are particularly obvious in this species,

on account of the fact that they are borne upon slender processes

of the Body-wall, as will be more specially described later in

connection with the generative organs. These genital pjrocesses

lie near to the anterior border of the segments.

If the above account of the external characters of this tape-

worm be compared with my account of the external characters of

Thysanotoinia gmnhiana, it will be seen that the two species,

though agreeing in many features, nevertheless show several

points of distinction, which enable them to be fully defined

as distinct species from these external chara.ctei-s only. It is

particularly to be noted that the individual of the two examples

of Thysanotcenia lemuris whicli I regfuxl as a not fully developed

Piioc. ZooL. Soc—1911,No. LXVIII. 68
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worm is like the adult ThysanotoivAa gavibiana in its characters.

Thus the proglotticls do not increase at all appreciably in length

until the very end of the body, those anterior to this being-

broader than long. It is, however, clearly a difference between

the two species that there are in Thysanotcenia lenittris a much
longer series of proglottids of greater length than diameter, a,nd

that the conical projection of the body which bears the generative

pore is more pronounced. Furthermore, while the species described

in the present communication has along neck, there is no neck in

7%. gcwibiana, the strobilisation commencing immediately after

the scolex. Finally, Th. lemuris has black pigment in the scolex,

v/hich is wanting in Th. gamhiana. There are thus several

obvious differences between the species, which as I think prevent

any confusion between them.

In transverse sections (text-figs. 206, 207) it was only 'possible

to see a single tvater-vascular tube on each side. This is of con-

siderable diameter, though it fluctuates in size from place to place

Text-fio-. 206.

1 ' " X
1 . ''.Spd
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point of agreement, in the similarity of the enclosure of the eggs
in numerous paruterine organs, which perhaps outweighs the
various dissimilarities which will be dealt with in considering the

testes and the ovaries and their ducts. The testes occupy in

Thysanotcenia lemuris a quite different position in the body from
that which they occupy in Th. gamhiana. They lie in the former
species entirely between the water-vascular tubes, and in the
medullary region of course of each proglottid. Lil^e the other

organs of the genital system, they commence to be visible rather

late in the body, thus contrasting very markedly with the
conditions obtaining in the second genus described in the present

paper. The testes lie mainly in the posterior region of each
proglottid, but in front of the transverse water-vascular vessel.

They form continuous rows each only one deep, and not, except
perhaps here and there, at all crowded. The testes are also

extended anteriorly to quite the fi-ont end of the proglottid on
either side of the ovaries.

The cirrus sac is divided, but not sharply, into two regions.

The terminal part which encloses the cirrus is narrow, and this

tnbe expands posterioi'ly into an oval vesicle of much greater

dimensions. The whole structure has in fact much the shape of a

soda-water bottle. The hinder part of the sac is about on a level

with the receptaculum seminis and the sac itself is gorged with
sperm, the whole of the available space being filled with a mass of

spei'ni. It is encircled by a thick layer of nuiscle fibres which
i-un longitudinally to the longer axis of the sac, and form a

continuous coat passing in this direction to all round the sac

when it is viewed in longitudinal section, that is in transvei'se

sections of the proglottid. At the posterior end the thick

muscular layer is interrupted for a minute space, to permit of

the entrance of the sperm-duct which narrows greatly at its

entrance into the cirrus sac, or rather into that part of the

cirrus sac which is specialised as a vesicula seminalis. This

narrow region of the vas deferens immediately widens out

into a long tract of duct, which may be regarded as a second

vesicula seminalis. This tube is wide, cjuite as wide as in species

of Bertiella, and is coiled upon itself as it passes back towards
the opposite extremity of the body. This region of the sperm-
duct would be, if unwrapped from its coiling, of considerable

length ; I found it to be gorged with sperm. The cirrus itself

was generally protruding from the genital aperture. It is not

large and has the usual structure of this organ. The difference

which it shows from the sperm-duct is very striking, and
furnishes an argument in favour of those who would hold that

the cirrus is not merely the end of the sperm-duct which is

capable of proti-usion. It seems in this species at any rate to be

a structure independent of the sperm-duct. There is a certain

resemblance between the bottle-shaped cirrus sac and the bottle-

shaped receptaculum seminis and the end of the vagina. Both
of these tubes lie to the same side of the lateral excretory vessels

—

68*
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if we are to regard the ovary as ventral, they lie to the dorsal

side.

The vaginal pore lies behind the opening of the male duct

into the genital cloaca. The vagina is a perfectly straight, delicate-

walled tube as in so many tapeworms. Posteriorly and close to

the lateral water-vessel, the vagina expands into a somewhat pear-

shaped receptaculum seminis, from the wider, posterior end of

which the vagina emerges again abruptly and runs a curved oblique

course towards the ventral side of the body. This latter region

of the vagina is of the same calibre and appearance as the

terminal section which opens into the genital cloaca. The
swollen receptaculum seminis (text-fig. 206, p. 998) has on the other

hand thick glandular walls. The ovary and the yolk-gland lie

anteriorly in each proglottid and very nearly in the middle of

the proglottid, verging however to the pore side, the position

being therefore quite difi'erent from that which characterises

Thysanotcenia gambiana. The ovary is not large, neither is the

yolk-gland.

Whether a uterus exists as a definite structvire at any period in

the development of the sexual organs, I am not able to state with

certainty. But I am disposed to think that a distinct uterus

does not exist. At the most, it must have a very brief existence,

for I can find nothing intermediate between eggs scattered in the

parenchyma and in the paruterine organs. I foiuid nothing like

what has been described in Thysanosoma. In this genus thei-e

are stated to be outpocketings of the uterus round each of which
is formed a paruterine organ. I found in the present species a

condensation of the parenchyma round eggs or groups of eggs,

precisely as I have desci'ibed in Thysanotcunia gambiana. These

latter became more marked, and were then to be described as paru-

terine organs. In fact, the state of affairs which characterises the

genus Thysanotfenia is to be looked lapon as a further stage in

the development of such a genus as Oochorisiica with the inter-

mediate formation of a uterus dropped out, or at least rendered

of very little importance. It is also like Davainea
Text-figure 207 represents a transverse section through a fully

mature proglottid of this worm. It may be compared with a

corresponding illustration of the other species of the genus,

Thysanotcenia gambiana*, when certain differences will be

apparent coupled naturally with fundamental points of agreement.

In both species, the greater part of the medullary region of the

segment is occupied by the numerous paruterine organs, which
are only one layer deep. They extend between the excretoiy

vessels and up to those vessels on either side. In Thysanotcenia

lemuris, however, the transverse row of paruterine sacs is at most
thirteen to sixteen, while they are much more numerous in

Th. gambiana. Furthermore, in a given section the greater number
by far—^very often all—of the paruterine organs are seen to be

* P. Z. S. 1911, text-fig. 158, p. 058.
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without a contained embryo or embryos. This does not mean,

of course, that these are paruterine organs which contain no

eggs. It is simply an expression of the fact that in the present

Text-fig. 207.

e,.

Tli^saiiotrcnia lemuris, transverse section tliroug-h ripe proj:;lottid, showing tlie

longitudinal external furrowing of the proglottid, c, paruterine organs, in only

two of which were eggs to be seen in this particular section; t, excretory

tubes.
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species each paruterus contains fewer eggs (or embryos) than

is the case with Thyscoiotcenia gamhiana. In no case have I

seen in a given section more than three embryos within

a single paruterine sac in the species which forms the

subject of the present communication. In reference to this par-

ticular I may compare text-figure 207 with the text-figure of

my paper dealing with " Thysanosoma " gambiammi *. The
paruterine organs themselves were of abovit the same size in the

two species. The presence of so few embiyos in a single par-

uterine sac produces naturally a very distinctive appearance which
at once distinguishes the two species from each other. In each

paruterine organ of Th. lemuris it was possible to distinguish

a cortical and a medullary region of difierent appearance. That
this was not possible in the other species is probably to be

accounted for by the large number of embrj^os which filled them.
It will, I think, be admitted that this tapeworm presents char-

acters which will not fit in with those of any known genus. It

conti^adicts indeed the definitions of families as given by Ransom,
at any rate to some extent ; for I should be disposed to place

the genus in the neighbourhood of Thysanosoma in the

family Anoplocephalidse ; and yet this family is characterised by
the absence of a, neck, present in the genvis which is now under
consideration. The only other position in the series which this

worm could occupy, as I think, is in the subfamily ParuterinfB of

the family HymenolepididaB ; but in this subfamily the paruterine

organs are limited to one or two, and there is nothing like the

numerous organs met with in both of the species which I describe

here under the generic name of Thysanotania. This latter

reason as well as the unilateral genital pores prevent the inclusion

of the species in the genus Stilesia.

This new genus, Thysanotcenia t, may be thus defined :

—

ThysanotaBnia, gen. nov.

Moderately large tapeworms, four to six indies in length and
three millimetres in breadth. IScolex unarmed, ivith laterally placed

stickers. Proglottidsposteriorly as long as or slightly longer than broad.

Genital pores unilateral, borne upon a projection of the body near to

the anterior end ofproglottids. Excretory tubes ivide, one or tivo {and
these lying side by side) on each side, toith or without ramified

branches. Reproductive organs a single set in each segment. Testes

numerous, or very numerous. Uterus a narroiv transverse sac or

absent. Many paruterine organs in ripe segments. Eggs tvithout

pyriform apparatus. Adults in Mammals.

* Loc. cit. text-fig. 159, p. 659.

t Inasmuch as there are no fringes to the proglottids posteriorly such as occur in

Thysanosoma, the name selected is rather a misnonif r. I have, however, used it

more for the purpose of fixing what I consider to be the systematic position of

the worm.
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Accepting the above as the generic characters of the genus
IViysanotcenia, the two species may be tlius defined :—

(1) Thysanotsenia gaml)iana F. E, B.

Thysanosoma gambianum Beddard, P. Z. S. 1911, p. 651.

Length about six inches, greatest diameter 6 millimetres. Segments
never lovger than broad and only a few at the posterior end as lon;j,

as broad. Genital papilla not very conspicuous. Tivo excretory tubes

on each side, the inner of the tiuo the larger, placed laterally

to each other ; a netivorlc of fine tubules connected with these. Testes

in two groups, the larger lying on the side furthest from the

genital pore, occupying the space between the two excretory tubes of
that side and a little beyond on each side. Ovary and yolk-gland on
2~)ore side lying betiveen the two excretory tubes and a little to the

inner side also. Sperm-duct narrow or coiled, with a small vesicula

seminalis. No receptacidum seminis ; vagina opens into a terminal

muscular sac. Paruterine organs each with many embryos. Uterus

a transverse sac.

Host, Gambian Pouched Rat (Cricetomys gambianus).

(2) Thysanotsenia lemuris, sp. n.

Length four to six inches ivith diameter of three millimetres. Scq-

nients at end of body rather longer than broad. Genital p>apilla venj

conspiciLOUs. One excretory tube on each side of body corresponding

to the innermost of the t:vo present in Tli. ganibiana. No networlc of
tubules connected witli this. Testes scattered through posterior part of
the body and anteriorly to the sides of ovary. Ouarij andyollc-gland

submedian in j^osition, slightly to [lore side of segment. Sperm-duct

wide and coiled after issuing from cirrus sac. lleceptaculam seminis

present. Paruterine organs with only three or four embryos in each.

A uterus not formed (?).

Host, Black Lemur (Lemur macaco).

It is obvious from the above definition and from what has been
said in the course of this paper that the two species, which I assign

to this new genus Thysanotcvnia, difier from each other in a
good many points, and perhaj)s may be considered to meiit generic

separation.

Anoplotsenia dasyuri, gen. et sp. n.

At about the same time, i.e. from February 9th-l 1th, 1911, three

examples of the Tasmanian Devil [Dasyurios ursinus) died in the
Gardens ; only one of them was found to contain tapeworms, and
these occurred in that example in very great numbers. The
specimens belong, as I believe, to a new species, and I am also

disposed to form for it a new genus, which is to some extent allied

to the Anoplocephalidte, but also, in the form of the uterus,

suggests Tteuia, sensu stricto. These facts have suggested the
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generic name whicli I here propose. I considered after a rough
examination of the worm that it might possibly be referred to

the genus Bertiella, and suggested this in a report to the

Prosectorial Committee ; I am now convinced that it cannot be
included in that genus and that its characters will not allow of

its inclusion in any known genus. The movements of the living

worm were particularly active. The worm is not a long form and
has a rather unusually large head, as will be gathered from the

Text-fig. 208.

Anoplotania dasyuri, enlarged about five times.

accompanying figure (text-fig. 208). I could find no trace of any
hooks or of any terminal svicker or other structure in the

rostellar region. The four suckers are unarmed and of larafe

The scolex is well marked off from the strobila, although there

is no obvious neck—that is to say, the segmentation begins

apparently at once. This is brought about not only by the



NEW MAMMALIAN TAPEWORMS. 1005

actually large size of the head but by the fact that the first strobila

are much narrower than those immediately following, and thus
an apparent constriction occurs which emphasizes the distinction

of the head. In other cases the conditions are apparently the

same ; but an examination with a lens shows that though a
constriction at about the same distance from the rostellum exists,

the formation of strobila exists beyond this point and has invaded
the hinder region of the actual scolex. It is a little difiicult

therefore to assert that a neck is or is not characteristic of

Anoplotcenia dasyuri. The occasional commencement of

strobilisation immediately behind the scolex is not unsuggestive

of Oochoristica*, with which genvis the present has some likeness,

and there is in the same way a kind of hint of a commencing
pseudoscolex.

The body of the worm is about an inch in length or sometimes
rather longer ; but it never gi-ows to a great size. The segments
which immediately follow the head are very short ; but this

region of the body is not long, perhaps a couple of millimetres, and
contains but few segments, in some cases not more than a dozen,

in others rather more. The segments increase gradually in

length and towards the end of the body come to be three or four

times as long as they are broad. In the hinder segments the
genital pores are sometimes quite obvious when the worm is

examined with a lens, and irregularly alternate in position from
one side of the body to the other. In transverse sections the

body is apt to be hourglass-shaped owing to the greater thickness

of the lateral edges of the body due to the bulging caused by
the unusually large cirrus sacs. This is certainly the case with
the shorter and flatter anterior proglottids.

In transverse sections, through the anterior region of the body
in mature segments, which are, however, not long and distended

with ova, the layers of the cortex can be readily distinguished.

The cortex (text-fig. 209) is of about the same diameter as the

medullary portion. It is distinguishable into a much thicker

outer layer of longitudinal fibres, and a much thinner inner

layer of longitudinal fibres. The two are separated by delicate

transversely-running fibres, of which there are also a set

within the inner layer of longitudinal fibres and thus bordering

upon the medulla. The inner layer of longitudinal fibres is

particularly conspicuous for the reason that several are closely

grouped into a bundle, of which bundles there is only a single

row, as is shown in text-figure 209. This arrangement of the

muscular fibres is only apparent in the more anterior segments.

It ceases to be obvious in ripe proglottids such as that represented

in text-fig. 213 (p. 1012) wdiere the body is gorged with eggs.

In these segments however, where, as will be pointed out at

length presently, the eggs ai-e partly contained in a uterus and
partly scattered singly or in groups through the medullary

* Sec P. Z. S. 1911, p. 628.
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parenchyma, a new set of muscular fibres becomes apparent which

I have not observed in the anterior segments and which therefore

if really present are not so plain in those segments. The fibres run

across the medullary parenchyma in a dorso-ventral dn^ection and

apparently belong to the cortical layer of circular fibres. In

text-fig. 213 some of these fibres are seen to cross the medullary

parenchyma and then to join the longitudinal series of cortical

fibres. Possibly these fibres assist in the rupture of the

proglottids to expel the eggs, and their presence may also account

for the particularly active movements of this species which have

been referred to above.

Text-fig. 209.

Amplobcenia dasyurl, transverse section tlirough part of body-wall. M, two delicate

layers of circular fibres between which is a special layer ot longitudinal fibres

grouped into bundles. T., testis.

The excretory vessels are two on each side and are accurately

superposed, i. e. dorsal and ventral. Later on in the body only one

vessel is very plainly visible on each side, and this is of greater

calibre than anteriorly.

The gonads and their ducts appear very early in the strobila of

Anoplotcenia clasyuri. They commence to be visible within less

than 1 mm. of the head immediately after the anterior set of very

short segments. The segments, when the ducts are first visible,
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are absolutely crammed with apparently mature (certainly very
nearly mature) testes. The ducts showed no signs of specialisation.
The vas deferens only expanded slightly and gradually into the
elongated terminal sac, which is so much specialised in the mature
segments to be described later. This immature condition of the
ducts persisted for only six segments. Thereafter the cu-rus sacs
were nearly or quite fully developed. In these anterior segments
the ovaries were not so forward in development as the testes.

Text-fig. 210.

Anoplotmi'ia dast/uri, longitudinal section of proglottid. A., shell-gland; Ow., ovaiy,
below which is seen the cirrus sac ; T., testes'; 77., uterus, between which and the
cirrus sac are seen the coils of the vas deferens cut transversely; W., transverse
excretory tube. The posterior part of the proglottid is above.

The ovaries of Anoplotcejiia dasyuri lie posteriorly in the
segment but anteriorly to the vitelline glands, and when fully
developed are large and distinctly double. They have the very
common bushy form and occupy a good deal of the posterior
region of the segment. I did not observe the ovaries to be fully
developed until the first segment, in which the cirrus sac is also
fully developed and in which the uterus has begun to appear.
When the uterus has become so far developed as to fill the greater
part of the proglottid, the ovaries quite distinctly lie in continuity
with the masses of not fully mature eggs which here fill up the
chambers of the uterus.

The vitelline glands are quite evident close to the posterior
border of the proglottid

; they do not extend out so far laterally
as do the ovaries.

The vagina of this worm is, as is so usual in the group, a quite
straight tube for the greater part of its extent, that is to say it

is not coiled. It lies behind the cirrus sac and opens into the
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commencement of the genital cloaca, perforating the muscular
pad. Its walls are not distinctly cellular and they stain deepjy,

both of which features are very common in these animals.

Distally, the vagina may be easil}'' followed until it opens into a
well-marked receptaculum seminis, which is very large and con-

spicuous in Anoplotcenia. In young segments its course is straight

across the segment ; in older ones it passes straight to the

middle line in an oblique course, then bends back along the middle
line of the segment. This sac lies almost exactly in the middle
of the body and is absolutely circular in transverse sections of the

progiottids. The vagina enters it on the ventral surface and
leaves it again at an exactly corresponding point further towards
the non-pore side of the proglottid. Thus the tube leaving the

receptaculum has to be followed for a short distance in sections

before it can be ascertained whether it is the distal or proximal
part of the vagina. The receptaculum was gorged with sperm. It

is not spherical as might be imagined from its circular contour in

section, but narrows to the more slender tube at one end which is

beyond the exit of the vagina.

Towards its point of opening into the genital cloaca, the vagina
lies parallel to the cirrus sac, in some cases being less oblique

in its course than in other progiottids. It has a very thick

muscular wall, that is to say thick relatively to the size of its very

small lumen. This muscular coat is double, an inner longitudinal

and an outer cii'cular layer being present. Opposite the actual

point of opening into the genital cloaca, the vagina suddenly
widens into a very small sac lying closely adpressed to the

muscular pad which forms part of the wall of the genital cloaca ;

from this sac, a narrow tube passes at right angles to the

rest of the vagina and perforates the muscular pad. The terminal

sac of the vagina is seen to be filled with sperm. It is related

perhaps to the latei'al oi-ifice of the cirrus within the invaginated

pouch of the cirrus sac : this when protruded forms a bulbous
extreiriity, near to which the orifice would pour its contents

into, quite fill and perhaps even somewhat dilate, this terminal

sac of the vagina. This matter is, however, more fully dealt with

under my description of the cirrus sac and penis (on p. 1014).

I am disposed to think that the i-eceptaculum seminis is no
more than a dilatation upon the vagina, for it could easily owe its

shape to mere gorging with sperm, and its walls appear to be like

those of the rest of the vagina and to have lost their cellular

character. It is at any rate greatly disguised in them as in so

many other tapeworms. As Gough has lately pointed oiit,* this

non-cellular appearance is preceded by a distinct wall of cells. If

the receptaculum seminis be as I suggest merely a local swelling

of the vagina, it is clearly quite different in its nature from the

receptaculum described above in Thysanotcenia lemuris. This

latter is most obviously a distinct and definitely specialised region

* "Tapeworms of the subfamily AviteUina:," Quart. Jouru. Micr. Sci. vol. Ivi.
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of the female tubes. For it is apparent in less mature proglottids

and has there walls of a different character from the slender

Text-fii?. 211.

Anoplotcenia dasyuri, two ripe proglottids viewed as transparent oLjeets.

JS., masses of eggs at posterior end of proglottid ; M., reticular portion of uterus
;

S]j.d., cirrus sac.
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vagina connected with it. And, moreover, in these younger
proglottids its shape cannot be due to any distention by sperm,
for the sac was quite empty of sperm. It might be con-

venient to restrict the term receptacuhmi serainis for cases

of this kind, and not perhaps to name specially the distended

region of the vagina in which the sperm is chiefly massed in

other foi'ras.

Text-fig. 212.

if.

/

Anoplotcenia dasi/uri, transverse section tlirougli ripe proglottid.

O., ova ; 77., cavity of uterus.

The lUerus of this tapeworm is visible very early in the bod}^

in correlation Avith the early development of the organs of I'epro-
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duction generally. I found, in fact, that the uterns Avas quite

recognisable in the first segment which had a fully developed

cirrus pouch, and that segment was one of the earliest to have
attained an appi'eciable length and lay hardly a millimetre

behind the scolex. In this segment the uterus showed (in a

longitudinal horizontal section through the anterior region of the

body) a rounded form stretched in the direction of the transverse

section of the body and thus rather oval in outline, and it

occupied precisely the median region of the proglottid. In this

particular uterus I found no ova. A segment or two further

back the uterus is already larger, but it still has the form of a

more or less oval sac, extending in these segments towards the

pore-side and having thus become eccentric in position. The
eccentricity, however, is not very strongly marked. In these

segments the uteri were full of ova.

The uterus in these segments lay near to the posterior boundary
of the proglottid and w^as transversely elongated in form ; it

was distinctly posterior to the strong muscular cirrus sac. The
uterus possessed a distinct epithelial wall that was of sufficient

thickness to show itself in all my sections {cf. text-fig. 210, p. 1007).

Later, the epithelial wall is not obvious, but the cavity has plain

bovmdaiies and can be recognised as a definite cavity and not

merely a system of irregular lacunfe.

In the posterior ripe proglottids the uterus undergoes some
changes which are not altogether easy to follow and to correlate.

"When the elongated, fully ripe proglottids are examined mounted
in glycerine, the eggs are seen to be arranged throughout them
in a way which differs slightly in different proglottids but
is as a rule at any rate on the same plan. The eggs occur in

clusters and strings which give the appearance of a retiform

uterus. In this, at times, a median string of eggs giving off

lateral branches may be recognised. And though these lateral

branches join here and there and thus make a netwoi-k, the
general appearance given in such segments is that of the uterus

of Tceiiia, Avhich is characterised by a median stem and lateral

branches. Very commonly the ova are moie thickly clustered

together in the posterior region of each segment. There is, I

think, little doubt that if the worm were examined only in this

way, the uterus wovild be pronounced to be reticular. A study
of sections, however, leads to a rather different interpretation of

the arrangements visible in solid preparations. In some trans-

verse sections, such as that illustrated in text-fig. 212, the whole of

the inteiior of the proglottid is occupied by the uterus and the
contained masses of developing eggs. These appear to lie in a
large undivided cavity, which I take to be the uterus. This
region corresponds to the posterior part of the segment, where as

already mentioned the eggs tend to become massed.
In other sections through the same proglottid as that which

has just been referred to, the conditions observable were different.

There are, as is shown in the accompanying figure, eggs and
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groups of eggs which correspond to the thinner strings of eggs

in proglottids which are viewed as solid objects rendered trans-

parent by glycerine. These groups vary in size, but it would

appear that they are imbedded in the parenchyma of the medul-

lary region and are not contained in cavities—that, in fact, there

Text-%. 213.

/

/

.^-^o\

^0.
r"

JMoploteenia dasyurl, transverse section through ripe proglottid.

0., ova, contained in uterus (C.); O^, eggs scattered through parenchyma.

is no uterus here at all. It may, of course, have been present

and have disappeared. In intermediate proglottids the uterus

forms a series of cavities which apparently intercommunicate and

thus constitute a network. In these cavities the eggs are not

mature—at any rate, the membranes have not yet appeared.

This system of cavities fills up a great deal of tlie available space
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and the testes become much restricted and tend to disappear.

The most noticeable part of the medullary tissue left is a pro-

jection from the region of the cirrus sac lodging the coil of the

vas deferens.

It would appear therefore that the uterus in this genus

Anoplotcenia rather combines the characters of that organ in

several other genera than presents us with a new type. That it

passes throvigh a simple saccular stage is not perhaps a fact of

any great moment ; for that occurs in many genera. But it is

undoubtedly reticular at one time, and, contrary to what is found

in such cases, the reticular stage is not permanent.

^ _. ...^^

Anoplotcenia dasyuri, longitudinal section throiigli pi'oglottid, showing the branched
and reticular uterus with ova in smaller and larger clumps. R.8., receptaculum
seminis ; W., excretory tube.

The vdtimate condition of the uterus does not fall definitely

within any of the types used by Ransom in his table of arrange-

ment of the genera of Ttenioid Cestodes ; and the condition of this

organ in Anoplotcenia dasyuri is really one of the chief reasons

upon which I base its generic distinction from other forms.

The testes of this species are very numerous in those anterior

segments in which they are at their full development. They
are pressed closely together and overlap and appear to fill all of

the available space left between the ovaries and other organs of the
proglottid. As the latter are posterior in the segment, the testes

are mainly anterior. Both in longitudinal and sagittal segments
the testes can be seen to be limited in their occui-ience only by

Pkoc. Zool. See—1911, No. LXIX. 69
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the cortex. In correlation with their large numbers, the testes

are of small size. They cannot, obviously, be said to be either

dorsal or ventral or anterior or posterior in position.

A good deal of the anterior part of each mature proglottid is

occupied by a large coil of the vas deferens which forms a larger

mass than in many tapeworms figured or known to me at first

hand. Although this coil lies anteriorly in the segment on a

level with the large cirrus sac, it does not touch the anterior

boundary of the segment. In front of it there is to be seen a

considerable heap of testes. The coil is generally in close contact

with the cirrus sac. I found no vesicvila seminalis in this species,

but the coiled tabe gets wider when ripe.

The cirrus sac and its contained structures are rather re-

markable in this species and much moie complicated than in

many other species, including the three that I have already

described in my former communication *. As already stated,

the organs of reproduction appear very early in the chain of

proglottids. It is, however, not for some segments that the

cirrus sac is fully developed. The fully developed cirrus sac

coincides with the first appearance of the uterus. As already

mentioned, in considering the external characters of this worm,
the cirrus sac when mature is so large as to cause an appreciable

bulge in the segment. It therefore entirely fills the medullary
region of that part of the segment Avhere it occurs, as seen in

a transverse section. In svich sections it may also be seen

that the cirrus sac and the genital cloaca together (of which
a description follows) occupy about one-third of the entire breadth

of a proglottid.

The cirrus sac is nearly if not quite spherical in shape, and
consists of an outer coat and of an inner mass of tissue. The
outer coat is not very thick and is muscular, the fibres no doubt
serving to compress the sac and thus bring about the evagi-

nation of the cirrus. The internal tissue of the cirrus sac is

a tissue in which the cirrus itself is embedded, and it entirely

fills the sac save where it is traversed by the cirrus. It contains

many nuclei scattered fairly closely throughout it, and delicate

fibres which may be occasionally seen to possess a distinctly

retiform arrangement. It seems to me to be a soft tissue which
is an elastic packing material transmitting to the cirrus the
contractions of the external muscular coat of the cirrus sac. In
some sections indeed the nuclei can be seen to be more compressed
and regularly arranged in lines in the immediate neighbourhood
of the eversible cirrus sac. This might seem to argue some
contractility possessed by the tissue forming the core of the
cirrus sac.

The cirrus itself is peculiar and complicated in structure. It

consists of two parts. First of all there is the part which lies

immediately within the cirrus sac and which is perfectly con-

tinuous with the vas defei-ens, and shows no sudden differences

* P. Z. S. 1911, p. 626.
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of structure that I can detect from the vas deferens. It lies in

a loose coil of only two or three turns. Followed distally, this tube

Text-%. 215.

A.

:}r

P^

/

^ ^p

B

^A r

Va

V

V
\'

J

Ayioplotania dasyuri. Cirrus sac with penis in various stages of retraction.

In the upper figure the penis is completely retracted, in the middle figure it

is completely protruded ; in the lower figure it is incompletely protruded.
A, muscular pad on anterior side of genital cloaca; i?, muscular pad on posterior
side of genital cloaca which is perforated by opening of vagina (T^fl.) ; C, cirrus;

P., penis, on the posterior side of which, as is shown in the middle figure, the
cirrus ojjens ; Sp.d., vas deferens.

69*
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is seen to open into an invaginated sac wliicli lies pushed into the

solid core of the cirrus sac, as is shown in the text-figure accom-

panying this description. This sac is irregular in form with

crumpled walls, and it is surrounded by a layer of particularly

stout muscular fibres, which lie therefore within the cirrus sac

and form a diiferentiated portion of its core. These muscular

fibres lie loosely round the invaginated sac. The wall of the

latter is rather thickened to form a pad lying on the anterior

side, and close to this the cirrus opens into it, their cavities

becoming continuous. The opening into the sac is opposite to

the pad, and therefore on the posterior side of the sac.

The cirrus sac does not open directly on to the exterior, but
through a genital cloaca which is itself much complicated. A
horizontal section through the whole structui^e is represented in

text-fig. 215. The genital cloaca may be divided into three or

foiir regions ; the invaginated penis (as we may term the in-

and evaginable sac into which the cirrus opens) is continuous

with a wide but narrow cavity of quite as great a diameter
(antero-posterior) as the cirrus sac itself, but very nai-row from
side to side. After this comes a tubular cavity surrounded
by a very thick layer of cii-cular fibres which are perfoi-ated, as

already mentioned, on the posterior side by the vagina which
here enters the genital cloaca. In horizontal sections such as that

represented in text-fig. 215, this layer of miiscles appears as two
strong muscular pads, that on the posterior side being longer

from side to side than the one opposite. After this the canal

Avidens a little for the terminal part of its course and its walls

are rather crumpled, there being a pai'ticularly deep recess

immediately after the sphincter region which precedes it. A
considerable portion of the cirrus sac can be evaginated, sometimes^

more and sometimes less. These differences also are shown in

text-figure 215. In some cases only the anterior side of the
cirrus sac is protruded, which in such a case barely reaches

the external orifice of the genital canal. In other cases

much more is protruded, and the cirrus itself is drawn down
into this penial protrusion Avhich extends well beyond the
external orifice. In this latter case, however, which represents

the extreme of what I have seen in my sections, the actual opening
of the vas deferens is not at the tip of the protruded penis, but
at the side and within the genital canal. I may not perhaps have
seen instances of extreme protrusion. It is noteworthy that the
orifice of the vas deferens is on the posterior side of the penis and
thus corresponds to the vaginal orifice. Possibly a complete
extrusion of the penis takes place in cases of cross-fertilisation.

The following are the general characters of this species * :

—

Head quite imarmed, of rather large size and with four vnnrmed
suckers. Strobilisation begins at once, there being no " necTc " ; tlie

first two or three strobila ivider than those which immed/mtely folJciv

* I do liot attempt to discriminate between generic and specific characters.
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and of same diameter as or ivider than head, thus forming a
radimentary pseudoscolex. The proylottlds increase very rapidly to

a considerable length, the posterior being longer than broad and
becoming detached. JSot more than ten or a dozen anterior short

proglottids. Genital orifices single and irregularly alternate,

Excretory tubes posteriorly one on each side of body, that of one side

being as a rule ivider than that of ojyposite side ; in anterior segments

two on each side. Testes very numerous, filling u,p the ivJiole space

left by other organs in proglottid. Vas deferens coiled. Cirrus sac very

large and spherical and somewhat ^yecidiar in structure, luith an
eversible sac reaching the exterior through a much differentiated

genital cloaca. Oua7'ies posterior in segment andiuith vitelline glands

posterior to these. Vagina straight and narrow, opening posteriorly

to cirrus sac • a receptaculum seminis present. Uterus at first a
simple sac, later a reticulum, and later stillpart of the uterus remains,

while other eggs are imbedded singly or in groups in the medullary

parenchyma. Eggs without ^-shaped apparatus.

It will be, as I think, evident from the resume of the characters

of this species just given, that it cannot be referred with any
confidence to any one of the really known genera of the Tetra-

cotylea. The convenient table giving a key to the various genera

used by Ransom in his memoir enables one to refer the species

from Dasyums ursinths to the neighbourhood of Oochoristica, Tcenia

(s.s.) or Bertiella. Of the latter genus several species are known
from Marsupials ; but they are not known from the present

genus, and appear to be nearly limited to the herbivorous (at

any rate Diprotodont) genera, i. e. Phalanger, Phalangista, and
Phascolarctos*

.

These species, however, are certainly not congeneric with that

which I describe in the present paper. They agree with the

generic definition given by Ransomt, who doubtless took them, as

well as the species of Bertiella from Apes and Rodents and Birds,

into consideration when formulating his definition. The worms
studied by myself show the following important differences from
Bertiella as defined by Ransom :—The strobilisation is different,

the posterior strobila being much longer than broad ; the genital

canals pass between the dorsal and ventral excretory vessels

;

the testes exist throughout the segment save where space is

occupied by the ovaries etc. ; the uterus is of a totally difierent

character ; the cirrus sac is also totally different from anything

figured in Bertiella. I do not feel able therefore to refer this

species from Dasyurus ursinus to the genus Bertiella.

I am of opinion that the present genus is nearer to the genus

Oochoristica. The latter genus actvially occurs in carnivorous

Marsupials but in Neotropical forms, in fact in Didelphys, and not,

however, so far as I am aware, in Australian Marsupials. The

* See Zschokke in Semon's ' Reise,' Jena 1898, for JB. obesa and B. semoni ; and

the same author, '" Neue Studien an Cestoden aplacentaler Siiugethiere," Zeitschr.

wiss. Zool. Ixv. 1899. for B. edulis and B. sarasinorum. Also Janicki, " Die

Cestodeu Neu Guinea's " in Nova Guinea, Livr. v., 1906, p. 281, for B. rigida.

j" Loc. cit. p. 62.
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general form of tlie body and the segmentation is not inilike in

the two genera ; and especially to be noted is a resemblance in

the scolex. In the present genns as in the Oochoristica from
Tamandua tetradacti/ki, described by myself* some months since,

the strobila, as it were, invade the scolex. On the other hand, the

earh/ disappearance of the uterus and the imbedding of the ova
singly in the medullary parenchyma is a character of Oochoristica

which distinguishes it from the genus which I propose to call

Anoplokenia. The peculiar cirrus sac and the very complex
genital cloaca are points in which Aiioplotceida differs from all the

genera with which I here compare it.

There now remains the genus Tceniia (sensu stricto) to which the

present species shows a certain amount of likeness in the uterus,

which is rather pronounced in certain proglottids. There is in

fact occasionally a quite distinct median .stem with branches.

Tcenia, however, has an armed rostellum which is sometimes not
armed as in T. {Tmiiiarhynchus^ saginata, where the hooks drop out

early and ai'e replaced by a sucker-like structure!'. There is

nothing of this kind in the present species, which moreover bears

no such close likeness to Tcenia saginata as would warrant its

inclusion in the same genus or subgenus. Another genus in

which the uterus has a marked median stem and lateral branches
is CatenotcB7tia,t the species of which occur in the mouse and in

the squiiTel. In this genus, however, the testes and ovaries have
a, different position from that which is met with in the tapeworm
dealt with in the present memoir, and the relation of the genital

duct to the exci-etory tubes is also different.

46. Some Madreporaria from the Persian Grulf. By Huth
Haerison, Oxford §. With a Note on the Memoir and

some Further Notes on PyropliyJlia iuflata by Sydney

J. HicKsoN, M.A., D.Sc., F.R.S., F.Z.S.

[Received May 19, 1911 : Read June 27, 1911.]

(Plates LVII. & LYIII. )! and Text-figures 216-221).

This collection of Madreporarian corals was made by Mr. F. W.
Townsend, and entrusted to me for identification and description

by Professor Hickson. I should like to take this opportunity of

tlianking Professor Hickson for putting this interesting piece of

work in my hands. My thanks are also due to Pi'ofessor Bourne
for allowing me to carry on the work in his laboratory and placing

all its resources at my disposal, and for help and advice during the

* P. Z. S. 1911, p. 627. I ought to have nientioned in that paper that something
of the same kind appears to occur in O. rostellata (see Zsehokke, Zeitschr. wiss.

Zool. vol. Ixxxiii. 1905).

t Cf. Bronn's " Thierreich," Vol. iv. Ahth. 15. p. 1720.

X Janicki, Zeits&hr. wiss. Zool. 1906, vol. Ixxxi. p. 505.

§ Communicated by Prof. S. J. Hickson, F.K.S., F.Z.S.

II
For explanation of the Plates see p. 1044.
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progress of the work ; to Professor Sollas for permission to use

his apparatus, which enabled me to grind sections, photograph and

reconstruct a wax model of TreinatotroGhus zelaiidim \ to Professor

Jeffrey Bell for permission to examine various Madreporaria in

the British Museum; and to Professor Stanley Gardiner for the

loan of a large number of his specimens of Heterocyathus

cequicostatas for comparison with the present collection.

The collection consists of examples of the following species :

—

Family Guyniid^e.

Pyrophyllia injiata Hickson [25].

Family Flabellid.e.

Flabellimi magnijicum v. Marenzeller [28].

Family Turbinoliid^.

Htterocyathas cequicostatus Milne-Edwards &
Haime [29].

Heterocyatlius heterocostatus, sp. n.

Paracyathus cavatus Alcock [1].

Trematotrochus zelandke Duncan [14].

Agelecyatkits pe7-sicus Duncan [14j.

Family Fungiid.e.

Fungia patella Milne-Edwards & Haime [29J.

Family Eupsammiid^.

Heteropsammia aphrodes Alcock [1].

Dendrophyllia sp, ?

All these specimens are in the Manchester Museum. The
occurrence of a recent Trematotrochus is worthy of special

attention. Hitherto, the genus has been known from seven

fossil and one recent species from Australia and Australasian seas,

and it is remai-kable to find it appearing in so remote a locality

as the Persian Gulf. More remarkable still is the fact that this

very species has already been described from Cook's Strait,

New Zealand, by Professor Martin Duncan under the name of

Conocyathus zelandke. The resemblance of the coral I have been

examining to the figures and description (so far as it went) of

this Conocyathus was so striking, that it occurred to me that

possibly Duncan had overlooked the perforations of the wall,

characteristic of a Trematotrochus. Owing to the kindness of

Professor Jeffrey Bell 1 have been able to re-examine the original

type specimens in the British Museum, and the result of this

examination has been to convince me that the corals are absolutely

identical. The British Museum species have not been so care-

fully cleaned and dried as those in the present collection, and in

places the intercostal furrows are somewhat choked up by sand

and grit ; but that perforations do exist, exactly similar to those

of the Persian Gulf species, I have no hesitation in stating ; in

parts of the corallum they are clearly visible, but unless one were
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expecting to find them it would be very easy to overlook them,

and it is not altogether surprising that Duncan should have done
so. Had he observed them, I venture to think he would not have
called the coral a Conocyathus. In his ' Revision of Families and
Genera' he places Conocyathus, Trertiatotrochus, and Turhinolia

together as closely allied forms ; indeed the perforations of the

theca of Trematotrochus form the only feature which separates it

from Conocyathus. Now that perforations have been observed in

Conocyathus zelandice, we mv^st either amend the definition of that

genus, or else remove this species to the genus Trematotrochus.

The existence of pores is a character of such importance that the

latter coiirse seems to me advisable, and in future Conocyathus

zelandice should be known as Trematotrochus zelandice. The
specific name is unfortunate and apt to be misleading, as is

bound to be the case when a specimen is given a name denoting
the locality in which it was originally found, and subsequently

appears in other parts of the world. A further consideration of

the structure and systematic position of this coral will be found
in the systematic part of this paper.

Family Guyniid^.

Pyrophyllia inflata Hickson [25]. (PI. LVII. figs. 8-11
;

PI. LYIII. figs. 18, 19.)

About sixty specimens of this species were obtained on a
gravelly bottom at a depth of 156 fathoms in the Gulf of Oman.
Professor Hickson has added some further notes to his original

description of this species at the end of this memoir (p. 1039).

Flabbllum magnificum v. Marenzeller [28.] (PI. LVII.
figs. 1-3.)

Corallum fan-shaped, wall and septa very thin and delicate.

Numerous rootlets descend vertically downwards, each such
rootlet communicating with two interseptal chambers on opposite

sides of a septum, and firmly fixed on a mass of mud and
serpulid tubes. Calice oval in outline, but constricted in the
middle of the short diameter

;
practically semi-circular at the

ends of the long axis. Two specimens, measuring as follows :

—

II.

Height

Calice (
^°"^ *^''^™®**^^"

(. Short diameters
C Greatest width

\ Least width .

.

Number of septa

„ „ primary septa

30 mm.

60 .,

40
30

175
24

15 mm.

40 „

26
25

24
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Costse faintly indicated throughout entire height of the corallum

which is also marked with fine wavy transverse accretion lines.

Septa in six systems of six cycles of which the sixth cycle is

incomplete, while there are present a few rudimentary septa of

a seventh cycle. Those of the first three cycles equal and reaching

the columella, edges vertical, entire until within about 4 mm. of

the columella where a few coarse denticulations may be present

;

beset with minvite blunt spines arranged in transverse and radial

rows. Septa of lower cycles become successively smaller. Columella
parietal, only slightly developed.

Locality. Telegraph Cable, Persian Gulf. Depth not recorded.

In the larger specimen there are 175 septa arranged as

follows *:

—
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Edwards & Haime [23] as lleterocyathus ceqiticostatus ; to this

Bourne [6] lias since added Steplianoseris rousseaui.

In the large collection of corals from S. Africa, Gardiner

recognized two types with the following diagnostic characters :

—

Type I. Costte equal in size, rounded and covei-ed with low

granules (PI. LYIII. fig. 12), small intercostal spaces ; base smooth,

low granules, only traces of costal ; theca with thin upper edge,

never more than 1 mm. above columella ; septa in four cycles,

thick with narrow interseptal spaces, average exsertness 1*5 mm.

;

cycle i. broader and more exsert than cycle ii., ii. than iii., iv.

more exsert than iii., higher on either side of i. than of ii. Sides set

with low ridges, edges not toothed ; commonly certain ones, or all,

coloured black
;

pali before all cycles, large and conspicuous
;

columella a mass of rods decreasing in size and height from

the pali towards the centre of the axial fossa, densely packed

together.

Type II. Cost?e of cycles i., ii., and iii. larger than iv., which

consists of a row of separate granules rougher and higher than in

Type I, with broader intercostal spaces (PL LVIII. fig. 13) ; base

roughly granulai', costee sometimes extending on to it ; theca with

thin upper edge, generally 2 to 3 mm. above the top of the

columella ; septa in four cycles with a tendency to have some of

a fifth cycle represented, thin with broad interseptal spaces,

average exsertness 3 mm. ; ridges on sides conspicuous, edges

toothed towards centi-e of calice ; all the same colour, white or

some shade of grey ; no proper pali or columella ; septa iv. fuse

with septa iii., and these again with ii, ; septa i. generally separate,

but in the centre fuse with the rest forming a mass of trabeculte

covered by fine points which run up along the septa of cycles i. to

iii. for some distance, almost like fine teeth.

In describing the collection of Mr. J. J. Simpson and

Dr. Rudmose-Brown from Burma, Miss Poole [24] recognized

the Gardiner's two types, and added a third type with a fifth

cycle of septa, four ciowns of nodular pali, and a deeper fossa.

I have been able to re-examine the collections described

by Professor Gai-diner and Miss Poole, and, so far as the former

collection is concerned, the two types are sufficiently difi'erent,

in my opinion, to be regarded as two species. Gardiner himself

has. described them as " two perfectly distinct modes of growth,

almost two varieties." I have searched in vain for intermediates,

and although I had no difficulty in picking out the two specimens

which the author describes as doubtful, they are both too much
broken and corroded to afford any clear evidence that they

represent a form intermediate between the two types. The

general facies are entirely diflferent. In Type I, the tendency is

for the base to be broader than the calice in correlation wdth

rounded granular costfe, thick septa, practically no fossa, and a

papilliform well-developed columella. In Type II, the tendency

is for the coral to taper away to a point from a circular calice
;

such is the form of the only known example without a commensal
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Aspidosiphon ; the flat base of the normal specimen is never so

large as the caUce, and this shape is invariably in correlation with
alternating costte, thin septa, a deep fossa, and an ill-defined

columella.

The characters of the costfe of the two types are very definite.

Fig. 12 on Plate LYIII. represents two adjacent costag of Type I,

low broad ridges, covered all over with fine uniform granules ; the

intercostal furrows are small and shallow. Fig. 13 on Plate LYIII.
represents two adjacent costte of Type II : on the right is the

type of costa which corresponds to septal cycles i., ii., and iii.,

a prominent exsert ridge, on which the granulations tend
to become regular transverse bars ; on the left is a costa corres-

ponding to septal cycle iv., slightly less exsert, and beset with
very irregular coarse granulations ; the intercostal furrows are

deep. These marked differences, always in correlation with the

difl:erences of the calicular characters to which reference has

already been made, are too consistent to retain both forms in the

same species, True, there are many examples of Type I which
have an alternation of broad and narrow costse, but such coslfe are

always alike in being low and uniformly granular ; the alternation

of coarsely granular costse and much exsert nari'ow costse is never
discernible. In some, however, there is a tendency for the costpe

of Type I to become more exsert and more coai-sely gianular at

the calicular margin, but this generally occurs v/here the whole
growth of the coral has been distorted by being fixed to an
abnormally large shell, and it might be thought that this distortion

had influenced the form of growth. Indeed, it suggested the

possibility that the shell on which the coral fixes itself, and the

position which that shell assumes within the actual body of the

coral, might influence the mode of growth to such an extent

that not only the general shape but the character of the septa

and costpe might be controlled. This, however, is not the case.

There are well-defined examples of Types I and II both fixed

on exactly similar shells : in some the Aspidosiphon in corals of

both types is coiled horizontally forming a flat base, in others the

corals are fixed to shells which lie sometimes horizontally,

sometimes vertically within the coral zoophyte, and there are

always examples of both types harbouring Aspidosiphons in shells

which assume either position ; so that the sjiecies of shell or

the position it assumes exercises no influence on the manner of

growth of these two well-defined types. Such types vary about

two distinct modes, with a slight overlapping of the extremes of

variation ; and are not themselves the exti-emes of a single growth
mode. The relation of the species to each other is represented in

text-fig. 216.

Of some 252 individuals in the South African collection, there

are 225 of Type I and 19 of Type II, and 8 which have characters

common to both types. The characters which separate the two types

cannot be measured and given numerical values ; consequently

in text-fig. 216 A the point about which the two growth-modes
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vary is purely arbitrary, but the number of individuals which vaiy

about these points is a real number, and represents the two

distinct growth-modes of two different species. If the two types

were varieties of a single growth-mode, the variation might be

expressed by such a diagram as text-fig. 216 B, but that would

represent a condition of affairs wholly contrary to the numerical

facts ; for the intermediates, which in reality are less than a

thirtieth of the whole number, here represent the greater number
of forms.

Text-fiff. 216.

A.—A diagrammatic representation of two species wliich varj' about two distinct modes,
the extremes of which converge towards one another. The abscissae give numbers
which vary about each mode respectively.

B.—A diagrammatic representation of a single species varying about an imaginary mode.

Type I is undoubtedly the H. cequicostatus of Milne-Edwards
& Haime, although, as I shall show, there are considerable

variations within the type. Type II is probably identical with
Yerrill's [42] H. alternatus, a species which has escaped the

notice of several authors. This species possesses all the

characters which separate Gardiner's Type II from Type I,—the

base smaller than the disk, with a slight constriction above it, and
then walls spreading obliquely outwards to the edge of the disk,
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alternating costse, paliform teeth exsert before all septal cycles

except the last, and an ill-developed papillose columella which
scarcely rises above the surface of the broad shallow central fossa.

When Miss Poole stated thai; the forms in the Burmese
collection belonged to three different Types, two of which were
identical with Gardiner's Types I and II, she had not the advantage
of seeing the actual specimens, and was in error. All the
Burmese forms belong to Gardiner's type I, but they show great
variation, and in order to justify their inclusion with H. (equi-

costatus three types must be recognized. These types may be
called A, B and to avoid confusion, but it must be understood
that they correspond with Miss Poole's Types I, II & III.

Type A=Type I as defined by Gardiner. There is normally a
single small aperture on the basal surface in addition to the
opening of the Aspidosiphon chamber. In a few, this additional
aperture is absent, whilst in others, two or at most three such
apertures occur.

Type B is a much lower flattened form without a fossa; a
tendency for the costse to alternate ; four septal cycles, the
exsertness of the septa of the fourth cycle on either side of the
primaries is very marked, and the joining over the tertiaries

and secondaries gives a characteristic star-like appearance ; the
columella is less well-developed, it is a compact trabecular mass,
and not distinctly papilliform as in Type A ; the pores of the
endodermal canals are more numerous, and are not restricted to
the base, but are distributed irregularly round the lower part of

the corallum.

Type C is a taller form, the base tends to equal the disk in
diameter, and the walls are nearly perpendicular ; a fifth cycle of
the septa is present ; there is a distinct fossa, and the centrally
depressed columella is a trabeculate mass as in the previous type;
the pores of the endodermal canals are disposed in a ring a little

below the calicular margin.

In defining these three types, I have retained Gardiner's Type 1

and Miss Poole's Type in order to avoid confusion as far as
possible ; but it must be borne in mind that Type B as here
defined is very difi"erent from Gardiner's Type II.

Practically the whole of the South African collection belongs to
Type A, the Burmese collection belongs to Types B and C ; the
specimens Miss Poole described as belonging to Type I should be
included in Type B. The Ceylon collection described by Professor
Bourne is somewhat intermediate between Types A and B. These
three types will embrace the species of Semper, Rehberg, and
Alcock*.

H. parasiticus Semper [38]. Intermediate between Types A
and B.

H. philippinensis Semper [38]. Two types. PI. xx. fio- 12 is

Type B. PI. xx. figs. 13 & 14, Type 0.
*

* I have not considered S. sulcattis and H. lamellosus Verrill, and S. cochlea
Gmelin, as I have not been able to obtain first-hand reference to these species.
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//. pulchellus Rehberg- [37]. Intermediate between Types B
and 0. Generar facias, fifth septal cycle and depressed

columella, Type 0. Alternating costfe and distribution of

lateral pores, Type B.

H. oUongatus Rehberg [37]. Type C.

H. wood-masoni Alcock [1]. Type B.

The specimen from the Persian Gulf also belongs to Type B.

The other specimens of Heterocyathus in the Persian Gulf

collection constitute a new species. The tendency to remnin

conical is very marked; the costee are distinct from those of other

species ; and the uniformity in size separate it sufficiently until a

good series of intermediates are found which will link it up

with II. aUernatus.

I therefore recognize in the genus the following species :

—

1. II. cequicostatus Wilne-'EAwfwds &. Jliiime.

Stephanoseris rousseaui Milne-Edwards & Haime.

H. parasiticus Semper.

II. philippinensis Semper.

H. ohlongatus Rehberg.

H. pulchelhos Rehberg.

11. icood-'inasoni Alcock.

2. H. alternatus Yerrill.

H. cequicostatv,s (Gardiner's Type II).

3. //. heterocostatibs, sp. n.

Heterocsathus ^quicostatus Milne-Edwards & Haime [29].

A single specimen belonging to Type B. Costfe, equal in

number to septa, extend to base, beset with irregular spines.

Base roughly granular. Slight calicular fossa. Septa in six

systems of four complete cycles, very spiny ; those of the fourth

cycle fuse with those of the third, and these in turn fuse with

those of the second. Inner margins of septa pass imperceptibly

into the trabecular columella.

Locality. Telegraph Cable, Persian Gulf. Depth 40 fathoms

Heterocyathus heterocostatus, sp. n. (PI. LVII. fig. 6
;

PI. LYIII. fig. 14.)

Corallum simple, free, variable in shape from a low discoid

form to a conical cornuate form. Upper part of corallum

deeper in colour than base. Height varies between 3 mm. and

7 mm., and calice between 3-5 x 3 mm. and 6x5 mm. Costfe of

two distinct types. Those corresponding to the septa of the first,

second and third cycles ai'e visible from the base to the tip of the

calice, prominent sharp ridges with a single series of coarse

o-ranulations ; the alternate costfe, corresponding to the septa of

the fourth cycle, extend only about half-way down the corallite

from the lip of the calice ; they are less prominent, and beset

with numerous irregular granulations. Calice slightly elliptical,
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open, deep. Septa in four conplete cycles. Primaries large, very
prominently exsert

;
quaternaries join over the tertiaries, and again

deep down in the calice over the secondaries; quaternaries on either

side of the primaries much developed, and prominently exsert in

the manner typical of the genus lleterocyathus ; all septa beset with
numerous fine granulations arranged in radial ridges. Pali in the
form of small denticulations, which pass imperceptibly into a
parietal, fasciculate, centrally depressed columella. At the base, a
circular aperture leads to an ^sp!(rZosi/;»Ao;i chamber containing a
small Gastropod shell, in which a Sipunculid lives commensally
with the coral zoophyte.

Nine specimens.

Locality, Karachi. Depth 15-40 fms. ; bottom, shell-sand.

Paracyathus cavatus Alcock [1]. (PI, LVII. fig, 5.)

Corallum simple, fixed by spreading base and expanding slightly
to lip of caiice. Height varies between 15 mm. and 20 nun., but
the shortest has the largest calice. Calice variable in shape,
probably owing to local surroundings

; in some specimens calice is

circular, in others oval, while others have various indentations
and excrescences. Diameters of calices 15x15 mm., 16x12 mm.,
17 x10 mm., 18x15 mm., 20 x 13 mm., 20 x 18 mm. Costte visible

from base upwards, low broad ridges covered with minute
granulations, corresponding to each septum ; towards the lip of
the calice these costal ridges become more marked, and somewhat
stouter and more exsert costaj alternate with slightly smaller
costte. This alternation of larger and smaller costa; is apparent
in some specimens at the extreme base of the corallum as well as
at the calicular margin. Septa close, not markedly exsert ; the
size of the septa and the extent to which they are exsert
diminish in a descending order of magnitude according to the
cycle to which they belong : those of the first cycle are larger
than those of the second, the second than the third, and so on.
They are uniformly covered with minute granulations, which are
arranged in a series of longitudinal and radial rows. The calice
is widely open, and the inner margins of the septa are cut up
into large irregular nodules representing small pali, which pass
imperceptibly into a fasciculate parietal, centrally depressed
columella. There appear to be typically five orders of septa, but
those of the lower orders are not always easy to interpret. The
primaries are always large and extend to the columella; their
paliform nodules are slightly larger and more projecting than those
of the septa of lower orders ; the septa of lower orders tend to fuse
together near the columella, and pass into it as an ill-defined mass
of minute pali. The larger size of the primary septa and the
grouping together of those of other orders give a hexagonal
starlike effect to the calice. In none of the seven specimens from
the Persian Gulf are the five cycles complete, although in one
there are 94 septa, only two septa of the fifth cycle being missino-.

In the specimen figured (text-fig. 217), however, there are also
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94 septa, but here the arrangement is not so simple : in one lateral

chamber on each side between the primary and secondary septa

the fifth cycle is unrepresented, there being only three instead of

the normal seven septa. On the other hand, in both the apical

Text-fig. 217.

Dla^r.in ni tic plan of the sepfe of Faracyathus cavatus. The primary and

secondary septa are black, the tertiaries are cross-hatched, the quaternaries are

crossed with diagonal lines, the quinaries are left blank ; i, ii, iii, iv, v, septa

of the first, second, third, fourth, and fifth cycles.

chambers at one end of the long axis there is an excess of septa.

In both chambers, between the primary and secondary septa on

the one side, and the primary and secondary septa on the other
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side, there are more than the normal number of septa. It
appears as if the tertiary septa of both these chambers had been
split by a wholly superfluous quaternary septum, while in one
case a quaternary septum has been further split by a super-
numerary quinary. The same phenomenon is apparent to a
greater or lesser degree in all the remaining five specimens. In
one specimen there is a sudden outpushing of the wall of the
calice between a primary and a tertiary septum, in which there
are no fewer than nine instead of the normal thi-ee septa; in
every case there is a costa to correspond with each septum, and
the alternation of large and small septa and costse is maintained.

Seven specimens fixed on to a mass of mud, shell and serpulid
tubes.

Locality. From Cable 60 miles S.W. of Bushire, Persian Gulf.
Depth 30 fms.

Two specimens are infested by the Cirriped Pyrgoma stokesii,

which forms a bulbous gall within the wall of the coral (PI.
LVII. fig. 5 c). This distortion does not, however, interrupt the
regularity of the costfe, which are distinctly visible on the outside
of the parasitic chamber ; nor does the presence of this parasite
appear to affect the number of septa ; there is no excess or
shortage of septa in the attacked specimens beyond that which is

normally observed in the unattacked individuals.

Genus Trematotrochus T. Woods [39].

Trematotrochus zelandi^. (PI. LYII. fig. 4 ; PI LVIII
figs. 15-17).

Conocyathus zelandice Duncan [14].

Corallum I'egularly conico-cylindrical, free, without trace of
attachment. No epitheca. Height of largest specimen 7 mm.,
diameter of calice 3-4 mm. Costaj in four complete cycles,

prominent, smooth, and equal in the upper part of the corallum.
Only those of the first two cycles extend to the base ; those of
the third cycle extend downwards for about three-quarters, and
those of the fourth cycle for a distance varying between a third
and three-fifths of the height of the whole corallum. The costte

between those of the second and third cycles are longer than the
costse between those of the first and third cycles ; they do not
join those of the preceding cycle, but there is a thickening of the
costse of the fii'st three cycles below the point at which that of
the succeeding cycle ends. Intercostal furrows penetrated by
minvite, regularly disposed perforations (PI. LVII. fig. 4). Calice
circular, no fossa. Septa in six systems of three complete cycles,

all exsert, those of the first cycle more prominently so than those
of the succeeding cycles

; very thin and beset with small spinous
granulations. Septa of the third cycle join those of the second
a short distance below the lip of the calice ; they are incomplete
at their inner margins, large fenestrations occurring at the point

Proc. Zool. Soc—1911, Xo. LXX. 70
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where the septa of the thivd cycle join those of the second, and

those of the first and second join the columella. The lower

fifth of the corallum has been filled up internally by a secondary

deposit of calcareous matter, but the outline of the original struc-

ture is faintly discernible in photographs of sections at this level,

and reveals that the columella is parietal, formed by the union of

the inner ends of the septa.

Three specimens.

Locality. Persian Gulf. Depth not recorded.

The genus Treinatotrochus was proposed by Tenison Woods [39]

for a fossil from the Miocene of Australia. The coral had all

the characters and appearance of a Turbinoliid, but with the

important difierence that the wall was penetiated by large per-

forations between the costse, giving free communication between

the interseptal chambers and the exterior.

This remarkable coral did not receive the attention it deserved,

and subsequent authors received sceptically the statement that

these perforations wei'e really present ; for the point called in

question the validity of the division of the Madreporaria into

Perforata and Imperforata. Duncan [15] pointed out the diffi-

culty of placing this genus, but referred it to the Turbinoliidfe

in close relation with Tv.rhinoUa, Stylocyathus, Conocyathxis, and
Bistylia *.

In a series of papers published in the Transactions of the

Royal Society of South Australia, Dennant [7 &l 8] has since

described six more fossil forms and one recent form {T. rerconis)

from Australia and Australian Seas. In the first of these

papers he describes two species from Eocene a.nd one species

fi'om Miocene deposits. The recent species was found in St.

Vincent's Gulf and Backstairs Passage at depths of from 15 to

22 fathoms. All have the characteristic perforations, which
fact caused him to remove the genus altogether from the Turbi-

noliidfe and place it among the Eupsammiidee. Later he described

three different species from older Eocene beds than those in

which his pi-evious species were found, and in two of these

the perforations do not pierce the wall, but are merely pore-

like cavities extending half-way through the thickness of

the wall like the intercostal dimples of some Turbinoliid^.

This made him put the genus back among the Turbinoliidse,

and he referred to Gregory's [23] suggestion that the Perforate

type of coral has been derived from the Imperforate. He
further remarked on the wide distribution through time of the

oi-iginal species T. fenestratus, and appended a drawing of a

portion of the wall cf one of them, placing the existence of the

pores beyond all suspicion of doubt. All the previously described

species come from Australia, and Dennant pointed out the

* Duncan uses the plirase "one of the species" as if more than one species were

known. At the time of the publication of his paper (1885) I am not aware that

any other species had been described.
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occurrence of a recent form as evidence of the close relationship

between the living and fossil fauna of that countrj^. He made
no attempt to discuss the significance of these forms in con-
nection with the existing classification of the Madreporaria, but
dismissed the subject with the single statement—"the broad
distinction usually made between perforate and non-perforate
corals breaks down."

The occurrence of another recent species of this problem-
atical genus again forces the subject on the attention of the
systematist. That it is a Trematotrochus is, I think, unquestion-
able. It agrees with Dennant's latest definition in all points

but one :—He ha,s described the septa as being solid ; but in

T. zelandice the septa are incomplete, large fenestrations occurring
at the point at which the tei'tiaries join the secondaries, and the
primaries and secondaries join the false columella. Realizing
that the existence of these fenesti'ations and of the pores in the
outer wall might again be doubted (having already admitted
that theso latter are minute and difficult to see), I have ground
sections of one specimen, thinking that actual photographs would
be more convincing than external observations. These sections
have been made at intervals of -^ mm. and the entire coral has
been ground away; every section was photographed at a magni
fication of 20, and from these photogmphs a wax model has
been constructed. There is, therefore, a permanent record of the
structure of this most interesting coral, and it would be idle to
deny the existence of either thecal pores or septal fenestrations.

But in spite of this, I think that it is rightly placed among the
Imperforate corals.

In text-fig. 218, A and C are diagrammatic representations
of transverse sections of portions of the wall of a Heterocyathus
and a Heteropsammia (after Bourne [6 ), for comparison with B,
a transverse section of T. zelandio}. The Heterocyathus has a
solid theca embedded in stereoplasm. The Heteropsammia has
a porous spongy wall. A glance at the Tre-nmtotrochus will

show that the extremely thin wall is incomplete, and that here
and there are small communications between the interseptal
chambers and the exterior ; but it could not be regarded as a
'-porous coenenchyme" such as is diagnostic of the division
Perforata. The condition is much more that of a Fungiid which
lias grown conically instead of spreading out with a widely open
oral surface, with that part of the wall between the j)erforations
representing synapticula. In some of the fossil forms the per-
forations are so large and the intervening solid structure little

more than a narrow bar, that the comparison with synapticula
is more striking than in the present instance. The analogy,
however, must not be pressed too far, but it widens the o-ulf

between Trematotrochus and the Perforata, and tends to justify
its inclusion among the Imperforata.
Another point to be emphasized is the localities in which the

species are found. Hitherto the eight species of the genus were
70*
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all found in the limited area of Australia and the seas round

that continent and New Zealand ; but now we find it in the
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Persian Gulf. The identity of the last with Conocyathus zelandice

has already been pointed out in the introductory remarks of this
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paper, and the occurrence of the same species in localities so far

apart is remarkable.

I had hoped that the sections might throw some further

light on the question of septal sequence, but unfortunately the

lower fifth of the coral has been filled up solidly by a secondary

deposit of calcareous matter, and the interseptal chambers do
not begin to appear distinctly until a level is reached where
twelve septa and twenty-four costse are already present. If it

Text-fiij. 219.

'• II. III. lY

A. DiaTfammxtic plan of the co?t;B of Trem'itoti'ocJms selanii:e, showing the

difference in length of the costas of the fourth cycle, i, ii, iii, iv, costaj of the

first, second, third, and fourth cycles.

B. Diagrammatic plan of the septa of Trematotroohus zelawUm, representing the

exsert peripheral portion of the primary septa, and the exsert pali of the

secondary septa, i, ii, iii, septa of the first, second, and third cycles ; ex.s., exsert

portion of the septa of the first cycle ; p., pali.

may be taken that the costae correspond to the septa and that the

base of a coral represents the earliest formation, it might be

objected that Pourtal^s' law for septal sequence has not been

followed in this case ; for the costfe which extend to the base,

twelve in number, are those corresponding to the first and
third (according to Pourtal6s [35]) cycles of se^Dta. That is to

say, if the secondary septa split peripherally in a Y-shape, and

a tertiary septum grew up between the arms of the Y, the

septa generally spoken of as secondary and tertiary are named
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conversely to the order in which they appear in ontogeny. But
it must be remembered that the stem of the Y is also the
representative of the secondary septum according to either the
popular or Pourtales' nomenclature ; and these septa still exist
in their normal position midway between the primary septa,
and project upwards as pali, or paliform lobes : in the lower
portion of the colony, before the secondary septa have begun
to branch, the costse corresponding to them are also nnbranched
and extend to the base. A comparison of the diagrams A, B,
in text-fig. 219, illustrates this point.

Diagram A represents a plan of the costse and B a plan of the
septa ; in A a line "«a" has been drawn across the lowest part
of the corallum, and in B a corresponding circle " an" has been
drawn round the inner part of the septal plan; in both, the
costse and septa respectively of the first and second cycles are
present; presumably the coral must at one time have passed
through a sttige when these cycles only were present. In
T. fenestratus this is the arrangement in the adult. Again,
another line "&6" is drawn across A at a higher level and a
corresponding circle " 6 6 " on B ; in both, the costal and septa of
three cycles are present. When the secondary septa branched
peripherally, new costje arose in connexion with these branches,
and the original secondary eostfe remained in connexion with
the inner unbranched part of the secondary septa which persist
as pali or paliform lobes. Bourne [6, text-fig. I. 2j has given
a comprehensive diagram illustrating the relation of septa and
pali according to Pourttdes' principle : diagram B illustrates the
arrangement in T. zelandice-, which is entirely in agi-eement
w ith it.

The fact that the costae of the fourth cycle are of different lengths
(see text-fig. 219 A, iv) is in accordance with Duerden's [11]
account of the septal sequence of Sklerastro&a radians, in Avhich
he states that new mesenterial pairs appear in some interseptal
chambers, before those in others of the same cycle.

Agelecyathus persicus Duncan [14].

Cora.llites rising from an encrusting base, expanding slightly
from base to calice. Calice elliptical, depressed at one end of
the long axis. Height of corallum from 5-10 mm. at depressed
end of the long axis, and from 15-20 mm. at the opposite end.
Diameter of calice 9 x 7-5 mm. to 11x9 mm. The shape of the
corallites sTiggests that the colony was fixed on a vertical sur-
face, and the inequality of height in the two extremities of the
long axis is a response to an effort on the part, of the indi-
vidual corallites to assume a vertical position. Costse in four
complete cycles, distinct from base upwards, slightly exsert and
finely granular. Septa in six systems of four cycles of which
the last is incomplete, although all the costal of the fourth
cycle are present ; septa of the first two cycles more exsert
than those of the third cycle ; all three cycles reach the columella

;
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septa beset with minute granulations arranged in radia,] ridges.

An incomplete single crown of pali before the septa of the third

cycle. Columella fascicular.

Text-fig. 220.

I IV

Diagrammatic plan of the septa of Agelecyathus persicus. Septal orders represented

as in text-fig. 217. Six detached pali are represented, i. ii, iii, iv, septa of the

first, second, tbird and fourth cj'cles
; p., pali.

A single specimen consisting of five individual corallites arising

from a common encrusting base.

Locality. From Cable 60 miles S.W. of Bushire, Persian Gulf.

Depth 30 fms.

Before some of the septa of the third cycle there are distinct

upwardly projecting lobes corresponding to pali. Thus in the

calice figured (text-fig. 220) there are six such pali opposite six

septa of the third cycle, three at each end of the long axis ;

there are two less conspicuous lobes before two septa of this

cycle, while the remaining four septa of the third cycle have

no trace of any such lobe. Milne-Edwards and Haime [29]

divided the family Turbinoliidse into two sub-families—the Tur-

binolinse without pali, and the Caryophyllinee with pali ; and this

classification has found more favour with subsequent authors than

Duncan's [15] later classification, which divided the family into

TurbinoUclce simplices, TurhinoUdce gemmantes, and Turhinolidm

reptantes, according to their habits of growth and reproduction.

This coral affords evidence in favour of Duncan's classification
;

indeed it would be difficult to know in which of Milne-Edwards'
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and Haime's groups to place it, for here in a single calice is a

combination of the diagnostic characters of the two svib-families :

pali are present before some and not before other septa of the

same cycle.

This specimen is considerably larger than Dvincan's original

example from the same locality, and difiers from his figure of

the type specimen in having the septa in the first two cycles

m.vich exsert ; but he calls attention to the variability of the

pali, the size and the number of the septa, as being features

of the individual corallites. The similarity in other details is

close.

Family F u N G 1 1 d .E,

FuNGiA PATELLA Ellis & Solander [16].,

Three specimens from the Persian Gulf which are identical

with Doderlein's figure [10, pi. i.] of the Oycloseris-form of

F. patella, "VVayland Vanghan's figure [40, pis. xxvii. & xxyiii.l of

J^. patella, and Gardiner's fig\\re [18, pL. xix,] of Cycloseris hexa-

gonalis. They afford furtlier evideace of the wide distribution

of the species, and for the justificxition of absorbing the genus
Cycloseris in the genus Fungia.

Locality. Two specimens from Shaikh Shuaib Island, Persia,!!

Gulf. Bottom, rock.. Depth 10 fms,. Exact locality of third

specimen not recorded.

Family Eupsammiidjg.

Heteropsammia aphrodes Alcock [1],

Eight specimens each with a single calice< The inflated spongy
exsert edges of the septa of the first two cycles are well developed.

Locality. Telegrapli Cable, Persian Gulf. Depth 40 fms.

Dendrophyllia sp.. ? de Blainville [5]. (PL LYII. fig. 7.)

Colony bushy, springing from an encrusting base on which are

numerous small individuals. Budding lateral or basal. Polyps
occasionally joined by horizontal bars, but in every case svich bars

are inhabited by a small commensal worm, and have probably
been formed in connexion with this parasite. Polyps tend to

assume a vertical position, but one polyp which appears to

arise from a horizontal bar is directed downwards. Size of the
polyps very variable j some scarcely rising from the encrusting

base ; some attaining to a height of 25 mm. Calice varies

between 2x2 mm. in the youngest to 7 x 6 mm. in the oldest

individuals, Costte distinct from base upwards, equal, granular,

not exsert, correspond in number to the septa. Septa in

six systems of four cycles with a few representatives of the

fifth cycle, all irregular. Some septa of the lower cycles are

grouped together round that of the preceding cycle in the typical

dendrophylliid manner, while others extend to the columella, and
are equal in size to those of preceding cycles. All septa are
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finely granular, the lower orders are perforate. Calicular fossa

very deep. Columella fascicular, parietal ; well developed in oldei'

individuals.

Locality. From Cable 60 miles S.W. of Bushire, Persian Gulf,

Depth 30 fms.

With only a single specimen of a coral such as this, which

exhibits such a wide range of variability, the creation of

a new species has not seemed to me justifiable. I have, therefore,

merely noted its characters and appended a photograph of the

specimen, until such time as it maj^ be found in greater numbers.

Note on Miss Harrison's memoir on some Madreporaria from

the Persian Gulf, and some further notes on Pyrojphyllia

inflata. By Sydney J, Hickson, M.i^., F.R.S., F.Z.S,

The manuscript of Miss Harrisons paper was sent to me shortly

before she left this country for India, with a request that I wovild

read it and revise it for publication. The number of species in

the collection is small and there is only one that is new to science,

but there are several points in the paper which it seemed to me
required rather fuller consideration than she has given to them,

and I have ventured therefore to write an addendum, leaving her

original memoir intact. Had she remained in England I would

have suggested the inclusion of these remarks in her paper, but

under the circumstances, I think it is better to publish them
under a separate title and thereby take the whole responsibility

for them. I have rearranged the order of the species, furnished

the list on p. 1019, and added the family names, but in other

respects the paper is as it left her hands.

At the present time our knowledge of the fauna of the Persian

Gulf is very limited. None of the great deep-sea exploring

expeditions have visited it, and independent investigators with

sufficient knowledge and energy in this region have been few and
far between.

Mr. F. W. Townsend, of the telegraph staff" of the Indian

Government, has made a large and valuable collection of shells,

and these have been described in a series of papers by Cosmo
Melvill and Standen,* but so far as I can discover, very few
genera and species belonging to other groups of marine animals

have been recorded. The richness and interest of the Molluscan

fauna suggests that many new forms have still to be discovered

in the Gulf, but the subject of special importance that the study of

this fauna would shed light upon, is the relation of the fauna

of the Persian Gulf to that of the Mediterranean Sea. It has

frequently been suggested that in the past there was a connexion

between the Indian Ocean and Atlantic Ocean by way of the

Mediterranean Sea ; and, judging by the present day geographical

features, it is probable that the last connexion between them

* For list of papers see Proc. Zool. Soc. 1906, p. 783.
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Wcas broken by tlie formation of the Isthmus of Suez. But the

last connexion but one was that by way of a strait, of which

the remaining part is now the Persian Gulf ; and this gulf with

its narrow outlet into the Indian Ocean, high temperature and

great rivers, might be expected to i-etain some of the fauna which

had been subject to veiy similar conditions in the South-east

corner of the Mediterranean Sea. Melvill and Standen call

attention to the considerable generic analogy between the Mollusca

of the two regions, and point out that the species of the

Persian Gulf show close affinities with South-European forms.

It would be quite pi'emature to draw any far-reaching

generalisations as to the distribution of Madreporaria from the

few specimens that are here recorded, but attention may be

called to one or two points of genei'al interest.

The occurrence of Pyrophiillia in deep water in the Persian

Gulf is interesting from the point of view of geographical

distribution, Alcock [3] in his comments on the deep-sea Madre-
poraria of the Indian Ocean, calls attention to the " many
intimate affinities of the fauna of moderate depths of the Indian

seas with the North Atlantic faui:ia," and considers them "to be

sufficient to suggest a direct sea-connexion, in the past, between

the Atlantic and Indian Oceans, and the case of Caryojihyllia

communis and Flabellum ladniatum w^ould indicate that the

connexion was by way of the Mediterranean."

The case of Pyropliyllia and Giiynia appears to me to give

even stronger evidence of the truth of this hypotliesis, than that of

the two species quoted. The' genera Garyophyllia and Flahellum

are both very widely distributed recent corals, and it is possible

that in comparatively recent times these two species may have

had an almost cosmopolitan distribution. Guynia and Pyrophyllia

are, so far as is known at 'present, very restricted in their distri-

bution and are totally unlike any other recent coral—with the

possible exception of the West Indian genus HaplophylUa.

Although so much alike in important characters, they are

sufficiently distinct for us to believe that they were separated

from one another at a verj^ remote period. It is rather more
difficult to believe that the Indian Ocean and Mediterranean

specimens of Caryop]t,yUia comm,unis aiid Flahelhmn laciniaium

can have undergone no differential change since the time when
the Mediterranean Sea and the Indian Ocean were in commu-
nication. A second point of interest is, that the only other coral

with which Pyrophyllia shows affinities, namely Conosmilia,

should be found in the Tertiary deposits of Australia. Standing

by itself, this is only one of those facts of geographical distribution

which it is important to note but impossible to explain in a

satisfactory way. But its importance as a fact is emphasized

when it is placed side by side with the facts of the distribution of

Trematotrochus.

As Miss Harrison points out, the specimens of Trematotrochus
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found in the Persian Gulf are closely related to species of corals

from the Tertiary deposits of Australia, and to a recent coral

found at depths of from 15 to 22 fathoms in St. Vincent Gulf,* and
iilentical with a recent coral from " no very great depth " in

Cook's Strait, New Zealand,

Of the geogi-apical distribution of the other speciesvery little need
be said. Heterocyathus heterocostatus is new, but a closeljr related

species H. cequicostafiis, of which one specimen was found, appears

to be widely disti-ibuted in the Indian Ocean. Paracyathus cavatus

is found in the Indian Ocean and is said by Alcock to be closely

related to the Eocene fossil F. crassus from the London Clay,

Agelecyathits persicus was previovisly recorded by Duncnn from
the Persian Gulf, but was said to occur also off St. Helena,
Fling ia patella occurs in the Indian Ocean, The type specimen
of Flahellum magnificum was found off Sumatra at a depth of

470 metres. The genera Ileieropsamnia and DenclrophyUia{i])'pQR.r

to be widely distributed in the Indian Ocean. So far then a,s

this small collection of corals is concerned, Pyrophyllia inflata is

the only species that even suggests a former connexion of the
Gulf with the Mediterranean Sea.

The genus Pyrophyllia was briefly described in the " Manchester
Memoirs," 1910; but it may be convenient to take this

opportunity of adding a few general remarks on the genus and
of publishing some further illustrations (PI. LVII. figs. 8-1 1 ;

PI. LVIII. figs. 18, 19).

Pyropliyllia infiata is a small unattached solitary coral, of

about 4 to 5 mm. in length, and 1 mm. in diameter at the margin
of the calyx.

The two most important characters are :— (1) Its very
pronounced and- invariable octoradiate symmetry, and (2) the

presence on the external surface of well-marked accretion ridges

with short but definite costal spines (text-fig. 221).

Pyrophyllia is related to the recent genus Guynia, and
to the extinct Tertiary genus Conosmilia. The number of

septa in Pyrophyllia and in Guynia is sixteen, and of these eight

are larger and may be called the'primary septa, and the remaining
eight are smaller and may be called the secondary septa.

In Guynia one of the eight primary septa is larger than
the others, this large septum being according to Duncan a
" very marked rugose peculiarity." Moreover, in Guynia four of

the primary septa are sometimes larger than the other four, so

that according to Duncan the system of septa is four primary
septa, four secondary septa, and eight tertiary septa.

In these respects and in others of less importance, Guynia
seems to be distinct from Pyrophyllia. In the genus Conosmilia

there is a more variable arrangement of the septa. In
C. elegans, C lituolics, and 0. anomala there are eight

primary septa, eight secondary septa, and thirty-two tevtmvj

* The specimens of this coral T, verconis were much worn fvud were no doubt
dead corals when collected.
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septa ; but in C. striata there are only six primary septa, six

secondary septa, and twelve tertiary septa. The more recently
described species of this genus, C. gramdata and G. stylifera

(Dennant 7), agree with C. striata in the hexaradial arrangement
of the septa. In Conosmilia, moreover, the accretion ridges do
not appear to exist unless they are represented by the " beautiful
herring-bone ornamentation of the surface.'*'

Text-fig. 221.

C

Diagrainiiiatic sketches of tlie septal arrangement of Pjjrophi/lUa iuflata.

c, columella ; m.s., secondary' septa
; p.s.. primary septa.

A. Arrangement of the septa just below the margin of the calyx. B. At the base
of the calyx. C. In the lower parts of the coral. (From Mem, Mauch, Lit.
Phil. Soc. 1910.)

The columella of Conosmilia resembles Pifrophyllia in being
laminate and in this respect differs from Guyuia, in which the
columella is cylindrical.

There has been a great deal of hesitation in giving the two genera
Giiynia and Conosmilia a definite i-esting-place in the system of

corals.

Duncan * at first placed the genus Guyuia in the Order
Rugosa and in the family (^yathaxoniidte, but subsequently
removed it [15] to the family Turbinoliidse. Miss Ogilvie placed
it in her new family Amphiastraeida^ f.

Duncan % at first placed the genus Conosmilia in the Order
Rugosa, family Stau^ridpe, but subsequently removed it to the family
Astrseidfe Simplices and placed it close to the genus Trochosmilia.
Miss Ogilvie placed this genus in the family Turbinoliidte.

In my preliminary account of the genus, I remarked that " it

cannot be denied that Pyrophyllia has some characters reminiscent
of the extinct Rugosa," but on reconsideration I do not feel

* Phil. Trans. K. S. 1872. f I'hil. Trans. 1896. 1 Phil. Trans. 1872.
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satisfied that these characters—the octoradiate symmetry, the
pronounced accretion ridges and the septal fusions in the lower

part of the coral—really indicate any true affinities with Palfeozoic

corals. Duncan found one specimen of Guynia in which, owing
to the abortion (?) of two septa, the upper part of the corallum

showed a hexaradiate symmetry. This specimen Avas regarded

by him as "very suggestive in the matter of the evolution of

the hexameral from the octomeral types, or rather from the

tetrameral." But the view that was in his mind, that the

modern hexaradiate coi-als are descended from a previous tetra-

radiate type, is not one which commends itself to more recent

investigators of coral structure. The researches of Duerden*
suggest that the tetraradiate symmetry of Rugose corals is derived

from a more primitive hexaradiate symmetry, and there is no
evidence in the development of modern corals, or satisfactory

evidence in palteontology, that the modern hexaradiate corals ai"e

derived from a previous tetraradiate or octoradiate ancestry.

It is true that many Palseozoic corals exhibit fovir dominant
primary septa, but there are none with eight dominant septa.

The true octoradiate condition is known only in certain species of

the Tertiary genus Conosmilia and in the recent genera Guynia
and Pyrojihyllia. The recent genus Haploi:)hyllia has also eight

primary septa and eight secondary septa, but it is suggested by
Gardiner that this genus is only a growth stage of Dunccmiia.

The close relationship of Co7iosmilia to the simple modern
hexaradiate corals suggested by the classification of Duncan and
of Ogilvie, seems to point to the conclusion that the Guyniidfe

represent an early offshoot of the modern hexaradiate line of

descent, and that their true affinities lie rather with the modern
Turbinoliidse than with aiiy known Palseozoic coral.

I may refer in conclusion to some remarks made in my
preliminary paper on the presence of endotheca in Pyrophyllia.

Although Duncan's definition of endotheca is not very explicit,

I have come to the conclusion that there is no structure in

Fyrophyllia that really corresponds with what is u^sually regarded

as endotheca by the palseontologists. A longitudinal section of a

Pyrophyllia (PL LVIII. fig. 19) shows three regions: an upper
calicular region {x) in which the septa are free from one another

and from the columella, a middle I'egion [y) in which the septa

are more or less irregularly fused with one another and with the

columella, and a lower region (s) in which the septa are again free

and the thecal wall infiated.

It seems probable from the texture of the well-preserved

specimens that the living tissues were confined to the upper
calicular region. The growth in thickness and the fusion of septa

and columella in the middle region (see text-fig. 221) perform the

same function as the endotheca of Palaeozoic corals, as they " unite

septa, close the loculi, and enable the coral to grow in height

and strength, and limit the growth downwards of mesenteries

* Ann. N. H. xviii. 1906.
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and soft paints,'*' but there are no tliin plate-like structures

coi'responding with those that constitute the greater part of the

endotheca of Palaeozoic corals.
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EXPLANATION OP THE PLATES.

PlATK LVII.

Fig. ]. Flalellvm maffnfficmn von Maremelier. Viewed from above, x § diam.

2. T'labelhim magnijiciim. Viewed from below to sbow tbe tubular rootlets of

attachment.
3. Flabellum magnijicvm. Side view.

4. Trematotroclms eelandim Duncan. Transverse section of tlie coral.

X ca. 12 diam. Compare text-fi<r. 218 B, p. 1032.

5. Farari/athvs cavaius A\cock. A. View of a vertical fracture. B. View fi'om

above. C. Side view showing on both sides above, galls formed by Pi/rgoma.

Nat. size.

6. MeterocyatJms Jieterocostatns, sp. n. Nine sijecimens showing the variations

in height, x 2 diam.

7. Dendropliyllia sp. ? x
j^
diam.

8. Fyrofhyliia infiata. Side view, x 5 diam.

9. Pyrophyllia ivflata. View of the mouth of the calyx showing the columella

and primary septa.

10. Pi/rophyUia hiflata. View of a specimen that has been broken in half

longitudinally showing the irregular arrangement of the fused septa in

the lower regions of the crral.

11. Pyrophyllia inflata. View of a specimen showing the fusion of the eight

primary septa and the secondary septa. Compare text-fig. 221 B, p. 1040

Plate LVIII.

Fig. 12. Heterocyatlnis tequimstatns M.-E. & H. Two adjacent costre which are

low broad ridges covered all over with uniform fine granules, the

intercostal furrows being small and shallow. This specimen belongs to

Gardiner's Type I.

13. Heterocyatlms aJternafus Verrill. Two adjacent costfe. The costaj on

the right (A) is the type of costa corresponding with the septal cycles

i, ii, and iii. The costa on the left corresponds to the septal cvcle iv.

The intercostal furrows are deep. This specimen belongs to Gardiner's

H. ceqiiicostatus Type II.

14. Heterocyatlms /leterocostatii.i, sp. n. Side view, x ca. 14 diam.

15. Trematotroclms eelandice Duncan. Side view, x ca. 12 diam. Compare
text-fig. 219 A, p. 1033.

16. Trematotroclms zelandi(e. View of the base.

17. Trematotroclms zelandice. View of the calyx from above. Compare text-

fig. 219 B.

18. Tyrophyllia inflata Hiclison. View of the calyx showing the columella,

the eight primary septa, four of the eight secondary septa, and the lines of

accretion.

19. Fyro'phyllia ivflata. Longitudinal vertical section showing the fusion of

the primary septa in the lower parts of the coral, x, region of the calyx ;

y, middle region; e, inflated base.
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47. On Variation in the Medusa o£ Moensla lyonsi. By
Charles L. Boulenger, M.A., F.Z.S., Lecturer ou

Zoology in the University of Birmingham.

[Received May 23, 1911 : Read June 27, 1911.]

(Plate LIX.* & Text-figuves 222-228.)

In 1908 I published an account [1] f of a new lacustrine

Hydromerlusan, Moerisia lyonsi, obtained by Dr. Cunnington and
myself from the brackish Avaters of Lake Qurun in the Fayum
Province of Egypt.

In my paper, whilst describing the anatomy of this interesting

form, I called attention to the fact that the number of tentacles

and radial canals in the medusa stage was subject to much
variation, and mentioned that in a series of 400 individuals

which I examined, 55, or nearly 14 per cent., differed fi-om the
normal.

My descjiption of the abnormal specimens was very short,

and it has been suggested to me that it would be of interest to

furnish a more detailed account of the variation of this medusa,
as well as to figure some of the more peculiar abnormalities.

This I was all the more prepared to do, as further study of the

collection had revealed additional points of interest in connection

with this phenomenon.
Variation is known to occur frequently in jelly-fishes J, and in

some species it has been very carefully studied ; although in many
cases the series dealt with were numerically far greater than the

one at my disposal, I know of no form in which such a variety of

abnormalities occur as in Moerisia. The interest of the series I

am about to describe is not diminished by the fact that all its

members were collected in one locality a,nd belong to the same
sex.

As the greater part of my material had already been distributed

when I decided to take up this subject again, it was necessary to

re-examine the specimens in the Natural History Museum,
London, and in the Cambridge Museum of Zoology ; for permis-
sion to do this, I have to thank Mr. R. Kirkpatrick and Mr. L.

Doncaster, under whose charge the specimens are preserved in

these institutions.

In my description of Moerisia lyonsi, I drew up the following

table to show the number and arrangement of the radial canals

* For explanation of the Plate see p. 1056.

f The figures in brackets refer to the List of References on p. 1055.

J Cf. List of References on p. 1055.
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and tentacles in 400 medusje taken at random from the mateiial

at my disposal :—

-

Table shoioing the Number and Arrangement of the Radial Canals

and Tentacles in 400 individaals.

Number of

Individuals.
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Limnocnida being another African lacustrine form is of

particular interest. Giinther found that out of 70 individuals

collected by Dr. Ounnington in Lake Tanganyika, 54 medusae

showed the typical number (four) of radial canals, whilst 16, or

24 per cent., had five or more ; as in the case of Moirisia, specimens

Avith five radial canals were commoner than those with a larger

number. Giinther, however, found no medusoe with only three

canals, but such trimerous forms have been described in other

genera, e. g. Podocorpie [8] and Ratltkea [7].

Text-fi^. 222.

C D

Diagrams to sliow tlie arriingement of the tentacles in four medus».

B represents the normal tetramcrous form.

Similar variations occur in several membere of the Scypho-
medusiB : perhaps the most complete account of the phenomenon is

that given by E. T. Browne for Aurella aurita [11, 12J. This
author examined the variation in the number of tentaculocysts
in the ephyra larvte and adults of the jelly-fish, and found that

71*
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20'9 °/q and 22 °/o5 respectively, were abnormal, the number of

these sense-organs ranging between 6 and 15, the normal number
being, of course, 8. These figui-es, however, include a number of

specimens which are undoubtedly teratological monstrosities.

Browne pointed out that variation in the number of tentaculo-

cysts does not necessarily interfere with the other organs of the

body, but that there is a correlated variation between the number of

genital pouches and buccal arms as shewn by eight specimens :

—

4 individuals had 3 genital pouches and 3 buccal arms, 1 had 5

pouches and 5 arms, and 3 had 6 of these organs.

In Moerisia there must necessarily be a correlation between

the number of primary tentacles and radial canals, since recent

researches on the development of the gonophores of Hydromedusse

[13, 14] have shown that these structures ai-ise together from the

endodermal pouches of the young medusa-bud.

There is also a correlated variation between the number of

I'adial canals and gonadial pouches, and this is only what we
should expect as the latter structures spread outwards fi'om the

stomach on to the radial canals. The single 6-rayed specimen,

however, had one gonadial pouch very poorly developed although

the other five were quite normal.

It is interesting to note that vai'iation in the number of

primary radii in the medusa does not necessarily aflfect the

symmetry of the manubrium ; this point is well shown in the

sections figured on PI. LIX.
A normal medusa with four tentacles, radial canals and

gonadial diverticula has the distal part of the manubrium
provided with a similar number of conspicuous endodermal

ridges or tfeniolse, which can be seen in the section figured

(PL LIX. fig. 1); a similar section through a pentamerous

individual (PL LIX. fig. 2) demonstrates the fact that, although

five canals and gonads are well developed and the manubrium
appears almost pentagonal, the number of endodermal ridges is

not affected, although their symmetrical arrangement is disturbed.

The above is in accordance with the observations of other

investigators :—Agassiz and Woodworth [2] examined 4000
specimens of Ohelia (J^Jucope), but noted no variations in the

shape of the digestive cavity or in the number of the actinal lobes

of the manubrium, even in specimens with five or six radial

canals in place of the normal number (four) the actinal lobes

being always found to be four in number.

A. G. Mayer [3] has also made some interesting observations

which bear on this point. This author has made a careful study

of the medusa Pseudoclytia pentata, the only Leptomedusan
which is normally pentamerous, and which he considers to be

derived from some species of Clytia {Epenthis), e.g. C.folleata.

In Pseudoclytia pentata there is much variation both in the number
of radial canals and in the number of oral lips ; but whilst the

former incline towards the production of more than five canals,

the oral lips show a decided tendency to revert to the ancestral

condition of four.
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As mentioned before, variation in the number of radn is

of common occurrence in medusse, and in the above-described

varieties of Mcerisia lyonsi we are undoubtedly dealing with
a quite ordinary case of meristic variation. As Bateson remarks
in his well-known book on the Study of Variation [15] :

—

" In radial series phenomena analogous to those of the variation

in linear series are seen in their simplest form. Just as in linear

series the number of meml)ers maybe changed by a, reconstitution

of the whole series so that it is impossible to })oint to any one

member as the one lost or added, so may it be in tlie meristic

variation of radial series : and again as in linear series, single

members of the series may divide. J^etween tliese there is no
clear line of distinction."

In the abnormal specimens of Afa^risia, I do not think tliat we
are dealing with c;ises of division or suppression of one or more
radii ; from what we now know of the development of medusa-buds

[13, 14], it seems that the variation is in the number of radial

pouches formed in the early bud.

Since each pouch develops the radial canal and perradial tentacle

of its own section of the medusa-bell, such variation explains tlie

correlation of tlie numbers of these two sets of organs. The fact

that the manubrium is independent of the oi'gans situated in the

vimbrella is a point decidedly in favour of this view, I have,

unfortunately, not been able to study the development of an
abnoi'mal specimen, all the medusa-buds 1 have sectioned pi'oved

to be of normal tetramei'ous symmetry.

(6) The second gx'oup of abnormal individuals includes a

number of tetramerous medusae which bear secondary tentacles

between the four primary perradial ones. Tliese secondary

tentacles may be interradial, adradial or subradial in position,

and differ from the perradial ones in not communicating with the

gastric cavity by means of radial canals ; they are developed from
the ectodermal and endodermal cells of the umbrella-margin, their

cavities being in communication with the circular canal.

Altogether 44 of the 400 tabulated individuals exhibited this

kind of abnormality, which is of a very peculiar type ; I have not

been able to find any record of a similar case in a medusa which
normally bears primary tentacles only. Thei'e are, of course,

numerous tetramerous medusse which noi'mally posssess. such

secondary tentacles (e. g., Podocoryne, l^arritoj^sis, Oceania,

Limnocnida), and they are known to start life with the four

primary ones only, the secondary tentacles being developed as

the animals grow, usually in some definite sequence. Thus, in

the majority of cases, the second set of tentacles to appear is the

interradial one, four of these structures growing simultaneously

from the umbi-ella-margin between the four perradial tentacles.

Eight adradial tentacles are formed next, two in each quadrant
occupying the interspaces between the interradial and perradial

ones, and their formation may be followed by the appearance of a

varying numV)er of subraflial tentacles.
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In such ineclusse it is oWions that the number of secondary
tentacles is corielated Avith the size of the individuals, the older

and larger medusfe possessing a greater niiniber of these structures

than the smaller and younger ones. In Moerisia we are certainly

Text-fi£r. 223

Mednsa bearing iom interi-adial tcntscTes in actcHtioii to the fo«r perr.idial ones at

the extremities ot the rswlial ramals. In this and in the three following text-

iigures A repressiits the uiediisa as seen in a side view, B its oval aspect.

Textfc. 224,

B
Mednsa mtli four iirtaTadial and eiglit adradial tentacles in addition

to the four primary ones.

not dealing with a phenomenon of this kind, for the larger and
more mature medusfe are, with rare exceptions, unprovided with
secondary tentacles. In order to show this point more clearly,
I divided the 400 individuals which I examined into two



VAIIIATION IN A J10LI.YKISII. 1051

groups :— (i.) including niedusie witli an umbrella-diameter

measuring between | and 2 mm., and (ii.) with a diameter

measuring from 2jJ- irnn upwards.
Group (i.) contained 278 individuals of wliicli 39, or about

14 °/q, possessed supernumerary tentacles between the four

primary ones, whereas of the 122 larger medusie belonging to

group (ii.) only 5 were provided with such structures.

Sexual dimorphism is known to occur in a few sj)ecie3 of

medusse,* but I have assured myself that this is not the case

with the specimens I am describing; microscopic; exa.mination,

by means of sections and whole mounts, showed that all the

medusae* of Mverisia in my collection belonged to the male sex,

whether bearing secondary tentacles or not.

It must be obvious from the above account that the kind of

variation I have just described is of a nature totally different from
that treated of in the first section of this note. We are certainly

not dealing with a case of ordinary meristic variation, and the

oidy conclusion I can arrive at is that these multitentacidar

medusa; form a distinct variety which has arisen as a mutation

from the noi'mal form : it will be interesting to discover whether
this variety will maintain itself in Lake Qurun.

Altf)getlier, forty-six f multitentacular specimens have been

examined by me ; it was found that the number of secondary

tentacles varied considerably. 10 individuals possessed four

interradial tentacles as well as the four primary perradiaA ones

(text-fig. 223) ; 28 had twelve secondary tentacles, four inter-

radial and eight adradial (text-fig. 224) ; and 3 possessed sub-

radial tentacles in addition to these, the medusa illustrated in text-

fig. 225 (p. 1052) having as many as eight of these structures, two

in each quadrant, situated between the inteiradial and adradial

tentacles.

The sketches referred to above, although considerably enlarged,

are drawn to scale ; they exhibit the fact that this variety of

Mverisia lyonsi follows the general rule for multitenta,cular

medusae, in that the number of secondary tentacles increases

with the size and age of the individuals. The sequence of

the development of the secondary tentacles is also quite normal

in the specimens just described.

Although the majority of the multitentacular specimens of

Mosrisia exhibited a perfect radial symmetry and developed

their secondary tentacles in a perfectly normal order, a few

medusae proved abnormal in this respect and showed marked
asymmetry. One specimen had a single interradial tentacle

developed between two perradial ones, whilst another bore

interradial and adi-adial tentacles also in a single quadrant only.

Again, two medusje had these organs developed in two of the

quadrants (text-fig. 226), and a third had secondary tentacles in.

* K. fi'. Stonwtoca dinema Agassiz, and Orchisloma pileus Lesson : sec Mayer (10)

pp. Ill and 219.

t Two of these specimens were not included in the Table on p 1043.
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Text-fiff. 225.

Multitentacnlar medusa with twentj secondai-y tentacles.

Text-fisr. 226.

As3-iiimetrical medusa bearing secoiidary tentacles in two ([uadrants only.
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three quadvalits. This specimen had interra.dial, adradial and
subradial tentacles in two of these, whilst the third quadrant
carried only a single adi'adial one *.

Giinther has shown that in Limnocnida [9J, tentacles of a
particular order are often fully formed in one quadrant before

there is any trace of them in the others. Browne also has called

attention to the fact that in Podocoryne carnea [7] the young
medusfe do not always leave the hydroid colony with the same
niunber of tentacles, all have foiu" perradial ones but the number
of interradial tentacles varies, some having two or three instead

of four, and one specimen he noticed to have a single one only.

I do not think that in the case of the asymmetrical medusse of

Mmrisia to which I have just referred, we are dealing with any
retardation in the development of the tentacles in certain

quadi-ants ; some of these individuals were of considerable size

and the gonadial divei^ticula well developed [cf. text-fig. 226), yet

certain quadrants showed no signs whatsoever of secondary

tentacles, although other quadi-ants possessed tentacles of the

third or even fourth order.

These five asymmetrical medusfe clearly indicate that each

quadrant is capable of forming secondary tentacles qviite

independently of the other quadrants of the bell. That this can
occur in a radially symmetrical animal is distinctly stated by
Bateson [15] who remarks, that in radial series " as in Linear
Series, Variation, whether Meristic or Substantive, may take

place either in single segments (quadrants, sixths, etc.), or

simultaneously in all the segments of the body." This statement

was based on observations made on two medusae, Clavatella

{Eleutheria) proUfera and AitreUa aurita.

Clavatella is a medusa which normally bears a single ocellus

at the base of each of its six tentacles. Claparede [16] has called

attention to the fact that these ocelli are sometimes doubled

;

this duplicity may occur at the base of a single tentacle or

occasionally at the base of each tentacle instead of one.

Bateson also quotes the observations made by Romanes [4, 5]

on Aurelia aurita. In this form, in addition to changes symmetri-
cally carried out in the whole disc, one or more quadrants may
vary independently. Thus one specimen is figured in which two
quadrants are normal (i.e., each possesses one generative organ

and a set of radial canals) but the other half-disc is divided into

three. Similarly a particular quadrant may possess two sets of

organs or even three, the other three quadrants being normal or

nearly so.

In addition to the forms descinbed above, three other medusae
showed abnormalities of a quite different type, which, although
known to occur in other genera, I consider worth recording.

In the first of these specimens, which was normal as regards

* This specimen is one of those not included in the Table published in iny

original paper on Mcerisia Jyonsi.
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the number of its tentacles, one of the latter organs was branched

in such a way as to present the appearance of a smaller tentacle

growing out laterally from a perradial one.

Text-fi^. 227.

Diagrams showing the arrangement of tentacles in a normal and

five abnormal medusse of Ilarisia lyonsi.

P. Perradial tentacle. I. lutorradial tentacle. S. Secondary tentacle in an

adradial position. The subradial tentacles are not lettered.
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Such branched or bifurcated tentacles have been recorded pre-

viously by several authors, among whom Agassiz and Woodwortli

[2] have described the phenomenon in medusae of Ohelia {Eacope)

,

and Hargitt [8] came across a similarly abnormal specimen of

Gonionemus.
It seems highly probable that such abnormalities are not

congenital, these bifurcated tentacles having no doubt arisen as

the result of injury to normal ones,

Text-fi^. 228.

Abnoniiiil medusa in wliicli the apical canal is retained.

The abnormality presented by the other two meditsse is of

greater systematic interest : each of these specimens possesses a

well-developed apical canal which projects from the base of the

stomach into the jelly at the summit of the umbrella (text-

fig, 228). This peculiarity is obviously due to the fact that_ these

specimens have retained the greater part of the canal which in

early life connected the cavity of the medusa-bud with that of the

parent-hydroid.

The presence of an apical canal was at one time considered to

be a specific charactei' of some importance, bvit recent systematists *

have shown that such a canal occurs frequently as an individual

variation in many species which normally lose this organ in the

adult stage.
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EXPLANATION OP PLATE LIX.

Fig. 1. A transverse section tbrough a normal adult niedusa of Maerisia Jyonsi.

The section shows the four radial canals and gonadial diverticula, as well as

the four endodermal ridges in the manubrium.
end., endodermal ridge. g-P-, gonadial diverticulum, lam., endodermal

lamella, man., manubrium, r.c, radial canal.

Fig. 2. A similar section through a pentamerous specimen of the same species.

Note that although five radial canals and gonadial diverticula are well

developed, only four endodermal ridges occur in the manubrium,
Cf. p. 1048.

Lettering as in fig. 1.
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46. Tlie Maro-inal Processes of Lamellihnmcli Shells.

By Cyiul Crosslani:), F.Z.S.

[Received May 27, 1911 : Read June 27, 1911.]

(Plate LX.* and Text-figs. 229 & 230.)

The existence of the ornamental projections on the surface of

so many lamellibranch shells is rather puzzling to the student

of Bionomics. Especially to one interested in the rate of growth
of mother-of-pearl shell does their formation seem a sad waste of

shell-ma,king energy.

The drawings given show examples of these processes in young
and adult shells. Inspection reveals one striking fact, that the pi'o-

portion of shell-liuilding energy thus expended is very much greater

in quite young shells than in the mature ones of several species.

Compare, for example, the figure of a specimen of Alargaritifera

Text-fie-. 229.

^
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critical stage is that during which the free-swimming larva must
attach itself to a suitable substratum or perish). At this second

stage the Aviculidas at least are in the most active state they

attain to, and most other normally sessile lamellibranchs have
well-developed and actively vised feet. Tridacna gigas is veiy
active at this stage, to mention a form probably not often seen

when so young, and particulai'ly well fixed down when adult.

Their future life depends upon their success in crawling into the

position adapted to the special needs of their species. Also they

are now large enough to be attractive as food to fishes and crabs,

but not strong enough to resist claws and pincers. In the case

of M. margay'itifera, among other species, the animal has little

to fear after it is one year old, being then too strong-shelled for

ordinary fishes and crabs.

Text-fia-. 230.

Two specimens of ^yicwZa zehra attached to Millepora alcicornis, and in the centre

of the latter a specimen of another genus of the Aviculidaj which is more

common on coiuls. Another species of Avicula is found on " bhick coral,"

Antipatharia. Half natural size.

Batistes flavimarginatus and B. viridescens, the largest of a

genus of shell-eating fish, are fairly frequently found here * in the

Red Sea, and occasionally break up " pearl " oysters two or three

years old, but those dissected were found to have preferred smaller

and weaker-shelled species. The big Rays are not common, and

* Dongonah, Port Sudan.
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I have not certainly traced any damage to them. Tridacna,

Spondijlus, and Chama similarly have every chance of reaching

old age once the younger stages are passed, and the majority of

specimens found are thick and heavy ; on the other hand, Mar-
garitifera vulgaris (the Ceylon pearl-oyster), Ostrea sp. ?, and

Avicula zebra of a year or two old are common, but above this

age are scarcely ever met with in the Red Sea. In the only

fishery for Margaritifera vulgaris which I have seen here, shells

two or three years old, and small for that age, were being obtained

in comparatively insignificant numbers.

That enei-gy so valuable elsewhere should be wasted upon un-

necessary appendages is also negatived by the consideration that

in this class, as elsewhere in nature, the struggle for existence is

severe, demanding the nicest adaptations to environment. This

is shown by the existence in this one bay of three distinct species

of Margaritifera, anatomically scarcely distinguishable, apparently

living together in the same habitat and obtaining food in

exactly the same way. Only after careful study does it begin to

be seen what delicate adaptations to special environments keep

the three species distinct, each in its own niche in the woi'ld.

Observations of the relations between living examples of the

following species and their common foe, 2Iurex ramosus (text-

fig. 229), shows that these oi-namental processes have a simple and
essential use to their possessor ; indeed, without them they would
fall such easy victims to predatory Prosobranchs that those species

not otherwise protected must become extinct.

The following species living in exactly the same surroundings,

in the same aitificial way, were observed, and their mortality

from attacks by Murex noted :

—

Ostrea ST^.1 No spinous processes. Decimated.

Avicula zebra ..

.

,, ,, ,,

2Iargaritifera Processes small and Killed in large

mauritii. weak. numbers.
Margaritifera Processes small, except Kept alive by frequent

vulgaris. in quite young shells. removal of Murex,
otherv/ise numbers
perished.

Margaritifera Processes large and Attacked only excep-

viargaritifera. strong, remain well tionally.

developed to at

least 6 3^ears old.

We see that in these five species the liability to attack by
Murex (and probably by other prosobianchs, the behaviour of

which I have not observed) is just in proportion to the develop-

ment of spines. The cases of attack ujjon M. margaritifera

which I have seen corroborated, occurred only in stunted shells

in which these processes were ill-developed.

In the Aviculidse at least the pi-ocesses are made from the two
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outer shell-layers only, and as both of thase are weak and horny,

so are the processes. These consequently get worn oft' the older

parts of the shell, and as increase in diameter becomes slow so

does the development of these processes * and in full-grown

shells practically ceases altogether.

It is obviously an advantage to the " oyster " to grow up
rapidly, and form a shell large enough to resist teeth and pincers

as quickly as possible. Margaritifera vulgaris succeeds excellently

in this, attaining nearly its full size in a year ; but it does this at

the expense of the sooner losing its shell-processes and so being
open to attack from Murex, and doubtless other predatory
prosobranchs.

In M. ')nargaritifera also growth is extremely rapid during
the first year, and at the end of it the shell is strong enough
to resist such ci-abs and ordinary fishes as infest this bay ; but
after the second year it is slow, a shell six years old being far

from full-sized. Consequently the formation of marginal pro-

cesses continues later, and with it partial immunity from attack

by Mibrex. Sexual maturity is reached by all these species alike

in the second year.

From the I'esult of my experiments recorded above, one wonders
how the first three species can possibly survive in Natvire. The
explanation is very simple : they choose a habitat out of rea,ch

of their foe. Ostrea sp. ? and Margaritifera mauritiif inhabit

crannies' among other shells + or in stones, too narrow for Murex
to enter ; while Avicula zebra, like other species of the same
genus and a few other genera of the same family, possesses a

foot that fears not the stings of corals, nor even those of Mille-

pora, and so attains a habitat inaccessible to all others (text-

fig. 230, p. 1058).

Avicula zebra is very common on Millepora alcicornis in the

Red Sea ; another advantage of this habitat is support above the

sea-bottom, clear of all obstructions to its respiratory circulation,

which latter is of greater value than would be supposed.

Given protection fi'om enemies, and from being smothered in

mud, all these species will flourish wherever the experimenter
likes to place them, these two considerations being all that

causes the restriction of their habitats in nature.

* Only in a general sense is tliis true. In two specimens of M. margaritifera
of about the same age, viz. two years, one has added to its diameter much less

than has the other, owing to difference of conditions in which they grew ; but this

has not hindered development of processes, which are merely nearer. together in

the slower-growing specimens. It is when slow growth is due to age that the
formation of processes becomes imperfect.

t This species, when over a j'ear old, forms a postero-ventral non-nacreous addition

to the shell, similar to, but smaller than, tliat found in many other Aviculidaj,

and which reaches extreme development in Slalleus. In all, the addition is an
adaptation to enable the animal to inhabit narrow crevices, and its function is

similar to that of the siphons of those lamellibranchs which live bui'ied in sand, or
in burrows.

X 1^-ff; on the under sides of large specimens of mother-of-pearl shell brought in

bv the divers.
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The way in wliioh these processes protect the lamellibranch
lias yet to be explained. From actual and repeated observation
one would expect that the prosobranch could extend its proboscis
for a short distance and insert it amongst the processes, which
are not genei-ally very near together, and so drill its hole without
trouble. It is, however, necessary for the Murex to obtain a
very firm hold with its foot before it can operate its drill, and
one finds cases where a distinct impression of the foot has been
made among the growths on the shell before any damage has
been done at all. The point of special interest to the naturalist

as well as to the practical pearl-fisher, is that one cannot estimate
the damnge done by Murex by counting how many of a lot of

dead shells have tlie characteristic hole drilled through them.
In more than three cases out of four no hole is drilled at all,

Murex having found an easier way. It finds the flexible edge of

the shell, then by contractions of its foot breaks a piece away.
The mucus of the foot-glands is then poured out in quantities,

and this has some poisonous effect, as the animal, while still

untouched, ceases to respond to the stimuli which ordinarily

cause a smart closure of the shell. The abundant flesh of this

species is all devoured before putrefaction sets in.

EXPLANATION OP PLATE LX.

Except for fis's. 6 and 7, speeinieii-i of about the same aij-e liave been drawn to the
same scale, the age being souicthiui;' under six inontlis, the magnification X3.

Fig. 1. Cliama-foliata. A dead shell, widely gaping, seen from above, i. e. from
anterior end. a. hinge ; b, ventral edges of shell.

The shell-processes are seen \o be about half tlie diameter of the shell in

length. At- this age they and the shell are brilliantly coloured with dark
red bands on a light yellow ground. In the adult shell the processes
remain conspicuous (hence the s))eciHc name), but in the young they are
out of all proportion to the size of the animal that forms them.

Fig. 2. Upper valve only of Chama sp. ? Shell red, processes white. In adult shells
processes quite inconspicuous, generally absent. Animal then protected by
the extreme solidity of its shell.

Fig. 3. SpnndyJus sp. ? A specimen which is beginning to take the adult shape
and to form the characteristic strong spatulate processes instead of the
brittle needle-like serrated pi-ocesses characteristic of the younger stages.
These seriulations are .shown in only a few instances in the figure.

Fig. 4. A rather younger specimen of the same, with long slender processes only and
edge of shell serrated. Upper valve only drawn.

Fig. 5. Margaritifera margarltifera. A specimen 12 mm. across shell, with
])rocesses 7 mm. long. Probably three months old

; younger specimens
than this have perfectly smooth shells like the umbonal region of the
present si^ecimeu.

Fig. 6. The same, X2, aged about 7 months. Showing development of proces.ses
characteristic of the first two or three years' growth. Some of the radial
rows of processes are thick and spatulate; others, which are thinner, shrivel
and become pointed, as in the figure, on drying.

Fig. 7. The same. Part of the edge of a three-year old shell which has grown slowly.
Sliells more rapidly developed are distinguished by the wider spacing
of the processes.

Proc. Zool. Soc—1911, No. LXXII. 72
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49. Warnino- Coloration in a Nndibrancli Mollusc and iu

a Chameleon. By Cykil Ckossland, F.Z.S.

[Received June 12, 1911 : Eead June 27, 1911.]

I. Warning Coloration in Chromodorjs.

Since the discov^ery of Avarning coloration thei-e has been a

tendency to attribnte protective value to displays of biilliant tints

which further observation has rendered doubtful, and the instances

in which actual protection luis been experimentally proved are not

so numerous but that one more has some value.

The Chromodorids are, as their name implies, a family of Nudi-

brancbs characterised l)y the development of colour shown by all

its members. Having collected a large number during the past

ten years, I may say that none of the fami]_y has been wanting in

this characteristic, except perhaps Casella atromarginata, which,

though handsomely, is not brilliantly, tinted. In this 1 merely

corroborate the general expei'ience of marine collectors. Besides

this universality of colour the family is well defined structui'ally
;

indeed for the class the structure is remarkably uniform. The
usual depressed form of body, more or less ample mai-gin, broad

foot, and feathery, usually tripinnate gills, are, in the more typical

Chromodorids, replaced by the opposite characters. A narrow foot

iniderlies a high body, tlie mantle is a mere shelf a,long the top

of its vertical sides, and the gills are simply pinnate *. Internally

tlie stomach is entirely embedded in the liver.

There is a smaller section of the family in which these char-

acters are less marked, the body having a wider mantle ; in some

s )ecies a few of tlie gills are branched and the stomach is partly

free from the liver, thus indicating a connection with the ordinary

forms.

Otherwise structure is so uniform throughout the group, that

without detailed description of the colours of the living animal

identification of the species is impossible. Even with this descrip-

tion in full, determination of species is difficult," variation being-

very considerable so that, e. g,, what one observer sees as black

bands on a white ground is to another white lines on a black

body t.

* Are these simply-pinnate <?ills the pviniitive fonu of Nudilii-andi jrill, a moditi-

cation of the prosobranch ctenidium ? The highly specialised Chromodorids sn])ply

the answer, since it is the less specialised members of the family that have the more
complex gills. A detailed study of the Chromodorid gill would show that its stru<'-

ture is more complex than the term " simply i)innate " leads one to sujipose, and
jjossibly woiild show details of higher organisation than do the ti'iiiinnate feathery

gills of ordinary Dorids. In the development of these gills from an originally irregular

vascular Hap of skin, the tripinnate arrangement wouhl be the earlier stage to he

reached.

f Chromodoi-ls qundricolnr Eliot, .Touru. Linn. Soc, Zool. xxxi. Nov. 1908, p. 107

=C. eUzahethmn, P. Z. S. 1901, p. 392, PI. xxiv. tig. 4. Some other Chromo-
dorids are here figured including C.nigrostriato, a variety of the C. dianlii

referred to later in this ])aper anil a goad example of the variation now
discussed.
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The family is tlierefore probalily iii()iu)pliy It-tit- (so far as anv
family can be), and it would seem that tlie power of colour

production is a single character, which, in a few of the cases in

which it has arisen, was associated with distastefulness or other

protective quality, and so, possessing a great survival value, led to

the foundation of the family. What colour or pa,ttern might be
produced selection cared not, so long as it were conspicuous in the

eyes of Tiudibranch enemies, and duly correlated with inedibility *.

Hence the multitude of patterns antl colours fountl in this one
class, and the variation above mentioned. Possibly one colour

is much the same a.s another in the biochemistry of the animal,

though so different to the human eye t.

The survival value of the devices is evident from the abundance
of species in tropical waters. In collections, while species are

numerous, individuals are usually i-ai-e, but the peculiar habits of

many nudibranchs, which suddenly appear in local swarms and
shortly disappear again completely, show that as in, e. g., the case

of the Sharks of St. Andi-ews Bay J, which were not known to

exist there until new fishing methods were introduced, the pro-

portions in which species occur in collections are not at all those

in which they live in the sea. Of the Chromodorids I remember
particulardy C. annulata, C sjjkesi, C, hilaris. and Ceratosoma
corniyeriom as occurring for a few days in quite local swarms,
then disappearing absolutely ; while during the past fortnight

a, hundred specimens of C. reiicidata [PL LXI. (p. 1U68)] could

quickly be collected within a few yai-ds of where I wiite, but
to-morrow there may be not one.

The collection would be the more easy in that this species like

all (Jkromodorids^ crawls about in the open instead of skulking

under stones or in crannies aftei' the fashion of most of the class,

except of course at low tide when it would otherwise be killed by
the sun.

In contrast with this, the general inconspicuousness of most
Opisthobranchs culminates in many cases in adaptations whicli

result in resemblance to surroundings so sticking arul so well in

accord with the observed habitat, that there can be no doubt as to

protection being afforded by them §.

* Amitlst this diversity we find that in all Chromodorids theedg-^ of the mantle i.s

specially coloured. In others the frills and rhinophores are coloured differently from
the rest of the body, as in the case of C. diardii.

t That the colour of marine animals is often connected with their essential physi.
ology or apparatus of reproduction is indicated by the many cases in which the ea;gs

of a species are deeply coloured with the principal body colours of the parents.
This is conspicuously the case with numerous species of Polychwta and Nudibranclis,
The Chromodorid hereafter described under the name of C rat.hculnta lays eg-gs the
colour of the yellow bands on the mantle. The purple band secretes mucus of tlie

same tint, so that probably the purple colour has its physiological use, as well as

warning colour value.

X Mcintosh, W. C, " Notes from the Gatty Marine Laboratorv," Ann. Nat. Hist,
vol. X. p, 251, 1902.

§ I have never had the fortune to possess a properly stocked aci'iarium in vv'iiich

(experiments up this .side of the theory conlil be undertaken.
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Two interesting facts are worth recording of the coloration of

several species of Tectibranchs, which besides being close simu-
lacra of their environment in other respects, each occur in green
and brown va,i'ieties, simulating green or brown weeds, or at least

in one case, the old and young shoots of Zostera. Living speci-

mens of these species are not now within my reach or further

details might be given, and sketches. The same thing happens in

a. Scyllaeid*, the brilliant green and the brown forms of which are

found near together in Chnaka Bay, Zanzibar, whilst greenisli to

deep brown varieties occur here (Dongonab) in the Red Seat The
other point about the coloration of these forms (Scyllaeid and
Tectibranchs) is the occurrence in so many species of small brilliant

blue spots, sometimes linged with yellow, the oidy conspicuous
thing about otherwise scarcely visible creatures. These may be
" recognition marks " but are more likely to be glands +.

We have then an excellent ca,se for the theory that the brilliant

colour of these a,nimals has a protective value. They walk abroad
where others must creep and hide.

Distastefulness was proved by trying to feed fish with specimens
(mostly C. reticulata^ twice with C. diardii) thrown from the
windows of my houseboat. The kitchen refuse, and the shelter

afforded from the suii had made the surrounding water populous
with fish, and on a calm morning every detail of their movements
was clear. The water was shallow, the bottom sandy, with a
covering of short "sea grass," the usual habitat of sevei-al fish and
often of considerable numbers of Chromodoris reticidata, more
rarely of C. diardii.

The Garfish, Belone sp., is the only one of these animals with a
specialised diet. It is ever on the watch floating near the surface,

herding together the shoals of " sardines " [Engraulis ? boelama),

* Crosslandia wrHis Eliot, P. Z. S. 1903, pp. 61-68 ; C. fusca Eliot, Jouni. Liuii.

Soc, Zool. xxxi. 1908, p. 90.

t The n:reen Zaiiziliar speciinen was fouiul on Zostera, wliich is less abundant in

tlie R'^d Sea and from wliich I hnve not yet obtained thi;* species.

X Other brilliantly coloured Nudibranch families are the Polyceridte and Aeolidse.

Of the former I have seen too few specimens to generalise, bvit one of the most beau-

tiful, the wine-red Flocamoplierus ocellatus, was merely a lig'hter tint of the colour

of its environment, a deep red polyzoan on wliich it fed. There is some evidence that

it owes part of its colour to its foodstuff.i Another, Treveleyana crncea '^, is a little

slugr-shaped beast of a brilliant yellow colour. It periodically occurred in great

swarms in Chuaka Bay, Zanzibar, in the open, not hiding in any way. The Aeolids

are all bright coloured, I believe, and all, or nearly all, gain protection by living

amongst hydroid zoophytes, and even can utilise the stinging-thread cells of the

latter in their own bodies.

Tritonids often live among zoophytes, in Zanzibar often among fleshy Alcyonaria,

and are fairly conspicuously coloured. But Meli.befimhrlata , a large animal, in colour

and in the shape of its cerata and the processes it bears, looks extremely like a

fragment of drifting fucus-weed.

1 E'.iot, Sir C, " Marine Biology of the Sudanese Red Sea," Journ. Linn. Soc.

xxxi. Nov. 1908, p. 104.

2 Eliot, Sir C, "Nudibranclis from East Africa and Zanzibar," P. Z. S. 1904., vol. ii.

p. 87.
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occasionally making dashes into the shallow water and carrjnng off

stragglers. Yet even Belone dashes up for any bait thrown into the
water, though the portions that sink below the surface are left to

the numerous bottom feeders. Of these we have Chrysophrys hifas-

ciata, Fimelepturus cinerescens^ and two other species which I have
not identified, and they will eat, or have become accustomed to

eating, almost anything, including shelled specimens of Margariti-
fera vulgaris which had been kept in formalin for three weeks, and
the guts of Balistes Jlaviinarghiatus and B. viriclescens which had
been in the same pi-eservative overnight. Pimelejituribs eats the
fresh viscera of its own species, or the pure white cooked flesh of

Caranx sp. equally readily. But none of these five fishes will eat

either of these two species of Chroiuodoris ; attracted by the splash

they dashed up to tliem as to any other bait, but one fish after

another, of each species, as the nudibranch sank, at once turned
away after just touching it. Examples of Chrysophrys took the
animals into their mouths, but at once dropped them undamaged.

The behaviour of Fimelepturus was pai'ticularly interesting. If

a specimen of C. reticulata, which is white underneath (but for a
few purple spots under the edge of the mantle), fell on the sand
wrong side up, the fish would at once attempt to take it. If, how-
ever, the slug fell right side up, so displaying its gorgeous mantle,
Fimelejytttrus, swimming over it a few inches away, took no more
notice of it than of a stone.

What actually prevented these numerous fishes, of five distinct

species, from swallowing the Ghromodorids'^. One can hardly
believe that a living slug could have a flavour more powerful
than that of formalin! Moi'cover, these two species have no odour
sensible to human organs, as have so ma,ny marine organisms,
including the Chromodoiid Ceratosoma cornigerum, and the
Tritonid Melibe Jimhriata. The behaviour of these fishes, which
had for some weeks been feeding upon all kinds of kitchen
refuse, and especially the fact that Avhen presenting an -ew^-usual

appeai-ance Chromocloris momentarily attracted them, disposes

of the objection that they merely refused to eat an object which
was strange to them. Indeed, tlie natural circumstances of the
case make it impossible that C. reticulata should be unfamiliar
to any of these fishes except Belone.

But that this objection is a weighty one and in all sujiposititious

cases of protective coloration must be carefully considered, the
following examples will show.

The camels of the southern part of the Red Sea Province get
desert grazing all the year round, and are not fed upon " dura "

corn {Sorghum) in the summer. The consequence is that a
southern camel has actually to be taught with much patience (for

he deserves all that Kipling said about him) to eat corn. The
feast may be spread before him, but eat it he will not, until his

ovvnei', seizing him by the nostrils, pours the corn into his mouth
with the other hand, spite of his groaning protests. Indeed some
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camels never get beyond this stage, and however hungry hold their

heads in the air above the pile of corn, crying like spoiled children

until the owner comes to feed them.
Contrast with this the behaviovir of my two tame gazelles. From

six weeks old to maturity they fed on milk, corn, and occasionally

native leguminous plants. When fully adult they were introduced

to bread, sweet biscuits, sugar, green corn-stalks, and the leaves of

Acacia tortUis, all of which they ate readily without the stimulus

of hunger. I once tried to feed a sink camel on stale bread, by
way of invalid diet. It was impossible.

Another case is rather like tha.t of the pigeons that starved

rather than eat a strange seed. I tried to change the feeding

place of my fowls by throwing their corn a yard or two to one side

of the usual place in the direction of the new one. When called the
fowls rushed up, stopped dead at the accustomed spot, and nothing
would make t!hem move a foot beyond it. We can pair the fowls

with the oj)po8ite case, as we did the camels with the gazelles.

The land crab Ocypode makes its burrows a little above high-water
mark and never more than a yard or two higher up. But where
the camels and fowls were regularly fed, the ground is full of the

lioles of these crabs ten or twenty yards above their usual habitat,

Alsoj instead of confining themselves to their accustomed diet of

dead fish, these lively crabs are ready for a,ny experiment, from
sweet biscuits to handkerchiefs, and some must now be living on
camel dung and corn.

There are no oysters in Jerusalem, and consequently a native of

that city cannot be persuaded to try one. He has no religious

prejudice, or other dislike, but " ISTo, I do not know them " is his

sufficient reason.

II. WARXING CoLORATIOX IX A CHAMUlyEOX,

I have not seen the fact recorded that the Chameleon [Cluimceleon

sp.) can change its colour so quickly as to frighten a dog. While
staying in Zanzibar my host's fox terrier showed hostile interest in

a chameleon someone had brought into the house. The chameleon
invariably tried to run away wlien attacked, but those who knoW
the species can imagine the ludicrous ineffectiveness of a chame-
leon's flight. In a few seconds the impossibility of escape seemed
to reach the animal's brain, when it at once turned round, opened
its great pink mouth in the face of the advancing foe, at the same
time rapidly changing colour, becoming almost black. This ruse

succeeded every time, the dog turning oflf at once. Among the

natural leafy surroundings of a chameleon the startling effect of its

sudden change of colour would be much greater. Imagine a dog or

cat nosing about suspicious of the presence of a live animal, but

unable to see anything. Until almost touching him the chame-
leon sits close, secure in his mantle of invisibility. Then suddenly,
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when the dog's nose is within six inches of him, the sudden change
from invisibihty to the conspicuous black body and great red
moutli ! I think many human beings would be startled, and in

fact the natives of Zanzibar hold the chameleon in horror, and
cannot be persuaded that its bite is not deadly, I tried the effect

upon some of them on my way home. The ordinary native will

show great caution, but no panic, when a chameleon is handled
by a white man. I presented my specimen 'unexpectedly to

several parties I met on the road, thus :

—

On approaching, " Good morning." which was quietly responded
to.

Just after passing, " See what a nice creature is walking on my
back." Shrieks, and a stampede of fifty yards.

The specimen showed the ordinary light and irritation reactions

which have been frequently recorded.
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50. Chromodorids from the Red Sea^ collected and fiourod

by Mr. Cyril Crossland. By Sir Charles Eliot^
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(Plate LXI.*)

The present paper is a pendant to the one preceding it, and
gives some account of three species of Chromodoy-is fiom the Red
Sea which, though not new, are Worth notice as being either

varieties of known species or forms hitherto imperfectly described.

The matter which it contains is mainly due to Mr. Crossiand, and
I have contributed merely the identification of the species and
a few notes on their internal anatomy. The first species, Chr.

reticidata, is the one on which Mr, Ci'ossland made his interesting

observations regarding the warning coloiation of the genus. My
own experience docs not entirely svipport his statement that

Chromodorids do not hide under stones but show themselves in

the open. I have often found them (as well as Trevelyana crocea)

under stones on tropical beaches, where their vivid colours

harmonize wonderfully with the ascidians and sponges found in

the same locality, so that the nudibranch which when isolated is

conspicuous, is almost invisible at home. But, as Mr, Crossiand

points out, many species are known to arrive on the shore in

considerable bands for the spawning season, and perhaps all do so.

At this ci'itical period, at all events, warning coloration must be

useful to them.
The following notes on three Red Sea species indicate that

there is considerable variation not only in colour but in the details

of the buccal parts. In what appears to be the same species, the

denticulation of the teeth and the shape of the elements in the

labial armature may vary, and thickenings of the rhachis,

a,mounting to rudimentaiy central teeth, may be piesent or

absent.

Chromoeoris reticulata Pease, var. (Pi. LXL figs. 1-3.)

See Bergh, " Neue Nacktschnecken etc." No. iv.. Jour, Miis.

GodefFroy, Heft xiv, p. 9 fi". ; and Eliot, P.Z, S. 1904, pp, 386-7.

Mr. Crosslaiid's notes on the living animal are as follows :

—

" This sjjecies is of the soft flat kind. Rhinophores with rather

high cups. Gills 9, hinder ones short, set in a simple circle open
behind, unbranched, simply pinnate, motionless. Foot projects

slightly behind the mantle. Mantle-edge slightly or distinctly

wavy, according to the extension of the animal.
" Colour. Greater part of the back a fine network of chocolate-

brown on a grey-white ground ; laterally both network and

* For explanation of tlic Plate see p, 1072,
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groxmd -colour become yellow, forming an ill-clefined yellow band
which passes into white. Round the mantle-edge are two deep

coloured bands, the oviter orange-yellow, the inner deep violet.

There is a faint line of purple round the extreme edge of the

orange-yellow border. Foot and whole under side puie white

except that colours of mantle-edge are repeated on the under side.

The inner border of violet on upper siu'face is thickened in places,

and these points ai'e those where the bending of the mantle-edge

is marked when the animal is half contracted.
" Rhinophores brown with clear white lines along the per-

forations
;

gills grey with white lines on the edge of the folia

and specks elsewhere.

"One specimen measured 5"0 cm.xl"6 cm. when fully ex-

tended."

Four specimens which have assumed a uniform dull plurn-

colour, no markings being visible. In most other respects they

agree with Mr. Crossland's desciiption of the living animal, but

whereas he gives the gills as only 9, I find that they A'ary from
12 to 18. It often happens that in Chromodorids with many
gills, the smaller plumes are not protruded from the pocket and
thus escape notice.

The labial armature consists of bent rods, but they are not bifid

as in other specimens which I ha,ve examined. In two specimens

the formula of the radula was 63 x 50.0.50 and 65 X 68.0.68 in

the widest rows. The rhachis, as in the specimens described by
me from East Africa, beai's triangular thickenings, in which the

base is not clearly defined. The first laterals are as usual in the

genus, low, flattened, and bearing 4 denticles on either side. The
remaining laterals are rather stout, hamate, and bear 6-8 disiinct

denticles, The-outermost laterals are lower and bear two or

three denticles on the apex only.

These specimens are referable to Clir. reticulata, but seem to be

a distinct variety characterized by (1) the shape of the rods in the

labial armature, which are not bifid at the tips ; (2) the pi-esence

of thickenings on the rhachis of the radula
; (3) a violet border to

the n.antle. As will be seen from my previous descriptions of the

species, the coloration is variable.

Chedmoiioris TiNCTCRiA Ruppell k Leuckart, (PI. LXI.
figs. 4 & 5.)

Ruppell & Leuckart, Neue Wiibellose Thiere dcs Rothen
Meeres, p. 32.

A single specimen described by Mr. Crossland from the life as

follows :

—

" Chromodorid in shallow Avater on Zostera growing in sand.
" Length 88'5 mm. Breadth of mantle 46 mm.
" Body and foot are narrow, mantle more than ordinarily wide,

margin thrown into folds and very mobile.
" Whole animal soft and smooth-skinned, but there are soft

warts on the back, about g inch high and Lroad. Gills in a row



1070 SIR CHARLES ELIOT OJT

sliapect ^^ on a raised base, 18 in number, generally simple but

some are forked ; one quite arborescent, bipinnate. Pinnules

rudimentary. The gills are completely retractile and gill -pocket

can close over them. Rhinophores fully extended ; numerous
fine white lines on deep crimson ground, otherwise perfoliations

hard to see ; completely retractile. Head distinct, with pro-

minent tentacles.
" General colour greyish white, but this is plentifully sprinkled

with clear white opaque marks, so that general appearance is

white. Ov^er the borly this is covered with a delicate network of

crimson, the mantle being sprinkled with clear spots of the same
colour. Edge of mantle bordered with a thin clear line of bright

orange-yellow. A broad crimson line runs up each angle of each

gill rhachis."

Mr. Crossland adds in a letter :
" The margin is much more

ample than in other species known to me. I have never seen one

before in which the undulations are so deep or keep in such

constant motion."

Riippell and Leuckart's diagnosis is " Colore lacteo, pallii

margine sulfureo-limba.to : dorso venis punctisque sanguineis

notato : bra.nchiis 19 circiter, pinnatis." They also say that the

branchife are " pyramiden-formig," which corresponds to Mr.

Crossland's observation that the pinnules are rudimentaiy. The
coloration is sufficiently distinct to make the identity of this

animal with Riippell and Leuckart's Do7'is tinctoria certain.

The preserved specimen is somewhat distorted but the breadth

of the ma.utle margin is still noticeable, and the shape is not that

of an ordinary Chromodor'is. The internal characters appear to

be those usual in the genus. Though the outer surface of the

liver is purple wherever it is covered by the hermaphrodite gland,

3'et the organ itself is of a deep black and leaves a strong stain.

The labial armature consists of two dark piu-ple plates.

The rhachis bears thickenings much as in (Jhr. reticulata, and

the radula is of a type common in the genus. The inner laterals

are low and flattened, the innermost bear 3-4 denticles on either

side ; the rest are denticulate on the outer side only and the

number of denticles rises gradually from 5 (on the second and

third laterals) to 15 or more. The teeth at the same time become

tall and elegant in shape. There are about 60 laterals in all.

The marginals are denticulate on tlie tip only but are not

degraded to mere plates.

CiiROMODORis ixoPixATA (?) J3ergh. (Plate LXI. figs. 6 & 7.)

Bergh, Siboga, pp. 157-159.

A single specimen desciibed In' Mr. Crossland fi-oui the life

as follows :
—

" ? ClIROMODUUIS S}i,

Shallow watei' say 3 feet deep, sand and ' sea gr;iss," in

Dongonab Harbour (March 1911).
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" Full length, from edge of mantle in front to tip of foot behind

82 mm., breadth across mantle 40 mm, ; these being measured
when the mollusc is crawling. Turned over on its back, the body
is only 20 mm, wide, mantle remaining much as before ; its margin
is not only thus ample, but also mobile. It has no permanent
undulations.

•' Eight gills, simply pinnate and unbranched, the posterior two
short, the rest long, even in proportion to the body. They are not

held stiffly as in so many Chi'omodorids but wave about in the

M-ater with its motion. (I am not sure whether there is any active

motion.) Rhinophores straight and sharply pointed ; distal ones

two-thirds perfoliate. They and gills completely retiuctile.

" Colour. Back appears of a deep red-brown with numerous
orange spots, small yet conspicuous to the naked eye. As the

orange shows itself elsewhere, we probably really have an orange

ground covered with a thick network of purple (as seen under a

lens) with small round meshes. This network ends 3 or 4 mm.
from mantle-edge, the inner half of the remainder is therefore a

deep orange. The outer half is violet, light proximally but almost

black in a nari'ow band distally. There is a very fine line of

primrose-yellow along the extreme edge of the mantle. The
luider side of the animal is pure white, only the violet of the

mantle-edge I'eappears on the other side.

"Besides the meshes of the network the back is niarked l)y a series

of clear cut spaces each defined by a darkened line of purple.

These spaces, 2 mm. or so in diametei-, may be oval, kidney-shaped,

or circular. Those which ai'e near the orange band of the mantle

are a clear yellowish white, bxit the rest are clouded with orange

centrally and some have an iil-defiued purple spot in the centre.
'• Gills and anal papilla are orange on theii- inner surfaces (those

facing the centre of the cup they form), the rest white with a

little oi-ange.

" Perfoliate parts of iliinophores brown-red passing into purple

at tips. A yellow-white line is conspicuous along the anterior

side, running vertically, and very fine lines of the same run
hOi-izontally on the posterior halves of the perfoliations."

Mr. Crossland adds that the colour pattern was so complicated

and varied so much in different lights, that he abandoned the effort

of painting it and only made a black and white sketch.

In a letter he alludes to " the clear bilobed area behind the

i-hinophores," beneatli which the eyes can just be seen.

The preserved specimen has become of a uniform plum coloiu'

and shows no markings, but otherwise is as described by Mr.
Crossland. The branciiife and rhinophores ai-e both very long

and both completely protruded. The branchife are only 8, but at

the base of the hindmost is a small tubercle Mdiich is perhaps

the beginning of a growing plume.

As in the last species the liver is of a very deep black, only

partly concealed by the hermaphi'odite gland. The labial arm-
ature forms a complete circle, olive in coloiu', and consisting" of
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bent rorls, not strictly bifid but sometimes bearing asmall tubercle

near the tip. The formula of the radula is 70 x 80.0.80 as a

maximum, but it is considerably narrower in the anterior part,

which is also mai-kedly darker in colour. There are thickenings

on the rhachis as in Ghr. reticulata but even more distinct. The
first laterals are of the usual flatfish shape and bear about

4 denticles on either side. The other laterals are rather tall, and
erect. They bear 8-12 very faint denticles, visible only under a

high power. The outermost laterals are irregularly shaped plates

with a few denticles at the top.

In most respects this animal closely resembles Bergh's Chr.

inopinata. The remarkable coloration is almost identical (unless

the light area behind the rhinophores proves to be a characteristic

feature found in other specimens), but there are two differences.

In Bergh's specimen (1) the branching consisted of five tufts each

subdivided into 3, 5 or 8 plumes, (2) the teeth of the radula bore

5-7 distinct denticles. The first difference is hardly of specific

value by itself. Typically, the gills of Chromodoris are simply

pinnate but in some species they show a tendency to subdivide.

Still individuals belonging to such species have often normal
piiinate gills. The difference in the teeth is more imjiortant. If

the denticles as drawn by Bei'gh are not exaggerated, we must
either recognize two species (the present animal being charac-

terized by its teeth, simpler gills, and perhajDS some persistent

differences in coloration) or else admit that considerable variations

in the radula are possible. I am inclined to adopt the latter

alternative. It will be observed that though the appearance of

the teeth in the two specimens is different, this difference depends

not on an alteration of shape but in the greater or less develop-

ment of denticles. Thickenings on the rhachis seem to be

indifferently present or absent in several species.

EXPLANATION OF PLATE LXI. .

Fig. 1. Chromodoris reticulata from a living specimen.

2. Chromodoris reticulata. Dorsal view of the mantle and part of body in the

living animal ; enlarged.

3. Chromodoris reticulata, (a) One of tlie lateral teeth from the middle of a

half row; (b) thickening on the rhachis.

4. Chromodoris tinctoria from a living specimen.

5. Chromodoris tinctoria. Teeth : («) third lateral, (6) hitei'al from the middle
of a half row, (c) outer lateral, (d) thickening on the rhachis.

6. Chromodoris inopinata (?) from a living specimen.

7. Chromodoris inojpinata, a lateral tooth.
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51. On some New South African Permian Reptiles'^.

By li. Broom, D.Sc, C.M.Z.S.

[Received May 23, 1911 : Read June 27, 1911.]

(Plates LXII. & LXIII.t)

Of the following new fossil reptiles a number have been

discovered by the Rev. J. H. Whaits of Beaufort West, a most
enthusiastic and successful collector. The others have been found

by mys'alf. Though none of the species described represent any
strikingly nev/ types, the series forms an important addition to our

knowledge of the Permian Fauna.

Suborder D I N o c E p ii A L i A.

Moscnops CAPENsis, gen. et sp. n. (PI. LXII, fig. 1.)

This important new genus was discovered by Mr. Y/haits and
myself on the farm Spitzkop in the Moordenaar's Karroo.

Remains of a number of skeletons were discovered scattered over

and imbedded in an alluvial deposit about a rood in extent.

Though the remains weie for the most part fragmentary and
weathered, and so completely mixed up that it is pi'actically im-
possible to pick out the bones belonging to any one individual,

this mattei's the less seeing that all the skeletons a2:)pear to belong

to one species. There is considerable difference in size of the

bones, but I think there is reason to believe that this may be

accounted for by assuming that the small herd which perished

together comprised males, females, and immature animals. As
portions of thirteen tliigh bones have been discovered, there must
have been at least seven individuals.

Owing to the scattered condition of the remains it is impossible

to reconstruct the manus and pes and to give the exact number
of the pre-sacral and caudal vertebrae, but with these exceptions

every detail of the skeleton is known. I hope shortly to give a

full desciiption of the I'emains in a monograph on the Dinocephalia.

In the present paper I shall merely give a preliminary desciiption

of the skull.

The skull, which I figure and which may be regarded as the

type, is, I believe, that of a 3^oung female. The left side is much
weathered and the whole skull consirlerably crushed, especially yi

the occipital region, but otherwise the skull may be regarded as

nearly perfect. The greatest length of the skull is 345 mm., and

from the occipital condyle to tlie front of the snout 290 mm.
This new animal resembles Delphinognaihvs conocephalus Seeley

so closel}^ that it was only after A'ery deliberate consideration

that. I decided to place it in a new genus. That it is specifically

* On p. 1079 T)r. Broom proposes two new generic names, viz., Arciosuclius and
Arctognathux.—Editor.

f For explanation of the Plates see p. 1082.
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(listinot is beyond question, :uid the marked diti'erence in the

tempoi'iil region seems to me of sufficient importance to justify the

formation of a new genus for its reception.

The Uiisal region makes with the line of the teeth a sharp angle

of about 45°, and the snout is moderately broad. The pre-

maxillaries are small and each carried three teeth.

The maxillary is moderately large and fiat and carried 12 teeth,

of which the first four are large and may be regarded as canines.

The sejjto-maxillary is a small bone which forms the lower wall of

the nostiil, and passes backwards a short distance, separating the

nasal from the maxilla.

The nasals are fairly large i-ounded hones which ai-e separated

from each other at the lower part by the internasal processes of

the premaxillaries.

Tlie orbit is large and round, protected above by a marked

thickening of the supraorbital border and behind by a strong

postorbital arch. The bones surrounding the orbit appear to be

very similar to those of Delphinognathite and Tapinocephalus,

though the limits of the prefrontal have not been clearly made
out. The lachrymal foramen is large and opens on the face.

The jugal forms the lower border of the orbit. It is a ila,t and

relatively slender bone which passes back to meet the squamosal

and the quadra to-jugal.

The quadrato-jugal is a small bone which rests on the descending

process of the squamosal and on the quadrate. It does not as in

Belphinognathns unite with the jugal to enclose a foramen.

The quadrate is very similar to that of the Pelji^cosaurs. In

the type it is considerably crushed and displaced.

The squamosal is large. It has a long slender ascending process

which forms part of the posterior wall of the temporal fossa and

meets the parietal. A descending process supports tlie quadrate,

and- an anterioi' meets the jugal. The upper part of the squamosal

rests on a flat bone which forms part of the occiput, and which

I regard as the opisthotic from a comparison with the bone in

Marsupials and Cynodonts.

The frentals are large and broad and enormously thickened.

The parietals are relatively small, but like thefrontals extremely

thick. They enclose, as in Delphinognathiis and Tapinocephcdas,

a large pineal foramen. The edges of the foiumen are elevated,

but the pineal region stands out less prominently than in

Uelphinognathtts.

The occiput is moderately flat, and the condyle large and

rounded. The upper side of the condyle has a deep hollow

groove for the medulla, and in the middle line immediately below

the medullary groove is a small deep pit which passes forward

into the basioccipital for the notochord.

The palate is imperfectly known, but appears to be fairly

similar to that of I'apinocephalus.

The lower jaw is like that of DelpMnognatlius but more fully
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known. The deiitaiy foi-ms about lialf of the jaw, l)ut owing to

a slender backward process which rests on the surangular it forms

about 1^ of the upper horder.

The splenial is slender. T'he angular forms the lai-ger pai-t of

the outer side of the posterior part of the jaw, and the slender

surangular the upper thii'd. The articular, which has two con-

caVities for the quadrate, is a powerful bone which in front fits

in between the angular and surangular on the inner side of the

jaw.

The teeth are imperfectly known, but appear to be very similai-

to those of Delpliinognathus and Eccasaiirus. This type closely

resembles the tooth figured by Twelvetrees and Seeley as the

tooth of Denterosaur us, and if these authors are right in regarding

that tooth as belonging to ])euterosuurus, there can be no doubt
that Beicterosaurus is a Dinocephalian closely allied to South
African forms.

Suborder A N o M o D o x x i A.

DivELURODOX WHAiTSi, gcn. et sp. n. (PI. LXIII. figs. 6 & 7.)

This beautiful little Endothiodont skull was discovered by the

Rev. J. H. Whaits on the Beaufort West Commonage. It

is fairly complete, but the matrix is so hard that no development

has been attempted. Fortunately, the skidl was discovered broken

into quite a number of scraps, and, but for this, it would have

been regarded as belonging to a small species of Dicynodon.

The lower jaw w^as, however, broken across obliquely and the

fracture revealed the presence of a series of molars. A second

very badly weathered S2:>ecimen appears to me to belong to the

same species.

The total length of the skull is 83 mm. From the beak to the

front of the orbit is only 22 mm., and to the back of the orbit

41 mm., so that the orbit is entirely in the front half of the skull.

The greatest width of the skull at the back part is about 50 mm.
The parietal region measures 19 mm. across its narrowest part, and

the frontal region is only 13 mm. acioss. Owing to the foi-wai-d

position of the orbits the facial pai-t is I'elatively small and also

narrow. The tusks are typically Dicynodont, but owing to the

premaxillaries being veiy small, j^laced more forward than in

Dicynodon.
The molars are aiTangecl in a- row like those of Endothiodon

uniseries Owen, but a second i-eplacing set is seen developing on
the inner side of the fiuictional teeth. Thei'O are probably about

8 teeth in use in each jaw. The crowns are not displayed in any
of the teeth of the type specimen, but in the second .specimen a

large part of one crown is seen. It is long and slender and has

coarse serrations on the anterior and posterior borders. In this

the teeth agree with those of Endothiodon, and difter from those

of Pristerockm and Opisthocieitodon.
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Taogxathus megalodox, gen. et sp. n. (PI. LXTI. figs. 2-4.)

This new genus and species is founded on an imperfect and

much crushed snout found by myself on the farm Kuilspoort,

Beaufort West distiict. Though little more than tlie orbital

i-eo-ion is preserved, this specimen is manifestly very unlike any

type previously known.

The frontal region is flat and moderate'y broad, the interorbital

measurement being 16 mm. The orbit measures about 20 mm.
in length.

The greater part of the dentaries is preserved but the anterior

part of the beak is missing. The jaw differs from that of all

previously known Anomodonts in the much longer portion covered

by horn, and also in that the anterior part of the lower yiw

instead of being narrower than deep, is here about twice as broad

as deep.

The teeth are remarkable in that while there is a tusk it

was pi-obably relatively short, and in the lower jaw there are two

large teeth each about half the size of the tusk. N"ot im-

probably there were two molars in the maxillary and two in the

mandible.

The nearest ally of Taognathus at present known is Prodicynodov,

but the affinity is not at all close.

OUDEXODOX BOLORHIXUS, Sp. n. (PI. LXIII. fig. 10.)

This new species of Oudenodnn, was discovered by myself at

Kuilspoort, Beaufort West district. Unfortunately, the type

consists of only the preorbital portion of the skull, and this is

somewhat crushed and weathered.

The most striking characteristics of the species are (1) the

extreme shortness of the snout which brings the front of the

palate nearly under the orbit, and (2) the thickening of the nasal

bones to form a rounded boss which overhangs the nostrils.

The orbit is large and measures about 35 mm. in diameter.

The borders are thickened and rounded.

The maxillary bone is short but powerful ; the caniniform

process being very massive. The upper part of the bone forms

part of the thickened lower margin of the orbit and nearly

separates the jngal from the lachrymal.

The premaxilla.iy bone is also short and strong, and was

probably as represented in the restoration.

The nasals are short but greatly thickened, forming a large

median boss the sides of which overhang the nostrils.

The frontal bones are short and comparatively narrow, the

intei'orbital region measuring about 36 mm.
The onlv species of Oudenodon which seems to come near the

present one is Othdenodon sb'igiceps Owen, but this latter difters,

apart from difl^erences that may be due to crushing, in the much
greater size of the nostril and in the much more backward position

of the caniniform process.
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Suborder T h E R o c; e p h A l i A.

yELUROSAURUS WHAITSI, Sp. 11. (PI. LXIII. fig. 8.)

This new species of ^lurosaurus was obtained by Mr. Whaits
at Beaufort West. uElurosaurus felinus also occurs at Beaufoi't

West on the same horizon, but the difiierence between the species

is considerable apart from size.

The specimen consists of the greater part of the left dentary,

much of each maxilla, the left premaxilla, and numerous other

fragments of the skull, besides a large number of fragments of

the postcranial skeleton. The skeleton is so imperfect that no long

bone is entire, and most are represented by articular ends.

A few imperfect vertebrte are present, and a number of dis-

articulated bones of the manus and pes.

The symphysial part of the jaw makes a less obtuse angle Avith

the lower border of the ramus than in u.Elurosaurus felinus.

There are four lower incisors and a single large canine. In the

type only the deep part of the root of the first incisor is left, so

that an accurate measurement of the space occupied by these teeth

is impossible. The last is situated very close to the canine. All

the incisors are subequal and rounded. The canine measures
10 mm. X 6'5 mm. at the base; the height is not shown. The
molars are small and degenerate. The exact number is uncertain ;

three remain in the jaw, but a^iparently two have been shed and
replaced by bony tissue. Probably the j'oung animal had 5 molars
(possibly 6). There is a large diastema of 15 mm. between the

canine and what is probably the occupied position of the 1st

molar, and the five molars have a space of 13 mm. From the front

of the jaw to the back of the last molar is a distance of 48 mm.
The upper incisors are badly preserved, but the roots are

preserved and occupy a space of 21 mm. The upper canine is

large and but slightly curved ; its anterior border is smooth and
rounded ; the posterior border is serrated. The antero-posterior

measurement at the base is 1 1 mm.
It seems not improbable that specimen R 855 a in the British

Museum may belong to this species.

^LUROSAURUS TENUIROSTRIS, sp. n. (PI. LXIII. fig. 9.)

This species is founded on a snout collected by myself at

Kuilspoort. It resembles uElurosaurus lohaitsi very closely, but
differs in that, though it is probably a rather larger form, the

snout is more slender and the mandible feebler.

The five upper incisors measure 24 mm. as compared with 21 mm.
in ^^. tchaitsi, and the whole measurement from i^ to 9ft' is 65 mm.
in ^^. tenuirostris as compared with about 52 mm. in ^. zohaitsl.

Some of the lower incisors are well preserved. The first is a
i-ounded pointed tooth with a feeble serrated ridge on its outer

a,nd posterior side. On the third incisor there is only a very
slightly marked ridge, and there are no distinct serrations, though
it is possible that they have been worn off by friction against

Proc. ZooL. Soa—1911, No. LXXIII. 73
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the upper teeth. The molars are better developed than in

u3S. tvhaitsi.

The arrangement of the bones round the nostril is similar to

that in Scylacosaurus and Aloposauriis.

ICTIDOGNATHUS PARVJDENS, gen. et sp. n. (PI, LXII, fig. 5, &
P], LXIII, fig. 11.)

This new genus is founded on a small snout found by me at

Kuilspoort. It is, with the exception of Scaloposaurus constricius,

the smallest known Therocephalian,
From the snout to the orbit measures 46 mm,, and the whole

skull was probably not more than 90 mm. in length.

Owing to the weathering of the fossil, which w^as found in a
sloot and was thus considerably water-worn, the front of the
snout is badly preserved and the teeth are very imperfect. There
appear to be six incisors, all of small size. There is a fair-sized

canine wdth a very minute 1st canine in front of it. The molars are

numerous. Eight are preserved and two are probably lost, possibly

three. The dental formula would thus appear to be i.-, c. , 7n. -•

The dental formula of Scaloposaurus was recently given by me as

i.-,c.-, on.-, the reason for believing that there are three canines

being that the maxillary series begins with one minute tooth followed

by two larger than any of the succeeding molars. If we regard the
third tooth as a molar, the dental formula becomes the same as in

Ictidognathus. But though the dental formulae may be the same,
there is no question but that the species must be placed in separate

genera, the large canine in the present specimen sufficing to remove
it from Scalo2)osaurus. The canine measures antero-posteriorly

3 mm.

Eriphostoma microdon, gen. et sp. n. (PI. LXIII, fig. 12.)

This small impei'fect skull was found by Mr. Whaits at

Fraserburg Road. It is in two portions—a rather badly weathered
snout, and an equally badly weathered occipital portion. Though
the contact is missing, the two fi-agments can be united with fair

accuracy, and the whole skull as restored measures 110 mm. in

length. The snout is very flat and deep, measuring in the

canine region 27 mm, in greatest width, though the snout with
the lower jaw here measures 55 mm. in depth.

The incisoi-s are long, narrow pointed teeth which are situated

well to the front, and are apparently only 4 in number. Following
the last incisor is a long diastema of 13 mm. corresponding to the

position of the large lower canine. The canine measures 4"5 mm,
in antero-posterior length. The number of molars is imcertain.

Two only are preserved, and these are long, pointed, slender teeth.

The number of molars must, however, have been few,
' The only genera to which Eriphostoma is nearly i-elated are

Ictidosaurus and Lycoscmrus. Ictidosaurtcs angusticeps, the only
known species, was described by me in 1903 from a specimen in the

South-African Musevnn. Lycosaurus was founded by Owen on
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a badly weathered skull in the British Museum, which was made
the type of L. pardalis. Unfortunately, the genus Lycosaurus is

at present in considerable confusion owing partly to the bad
condition of the type, and partly to the fact that two other species,

which are not nearly related have been added to the genus.
In Lycosaurus pardalis, Owen determined the dental formula

.3 1 5
to be i. 3, c. ], m. 5. Lydekker not only believes L. tigrinus Ow.to be

correctly referred to Lycosaurus, but thinks it is reallyindistinguish-
able from L. pardalis. In my opinion the two do not even belong
to the same family. The dental formula of Lycosaiorus jKtrdalis.53 4
I determine as ir, or, mr. The minute canine in front of the
large one is a character very frequently met with in the early

Therocephalians of the Pareiasaurus zone. The deep square
symphysis with the incisor teeth carried well to the front, and
the small size of the premaxillary portion are all eai'ly characters.

Owen gives the locality of the type as " Sneewberg mountain-
range," but this is evidently a mistake, and Lydekker in his

Catalogue merely states that the specimen is from the " Karoo
System of the Cape Colony." It. is highly probable that the
specimen came from the Gouph.

Lycosaurus tigrimos is a much later type of Therocephalian.
. 5 j. 4 or 5

Its dental formula is t.~, c. ,m. ^
. As it belongs to a different

genus, I would suggest the new generic name Arctosicchus to

contain A. tigrinus Owen.
Lycosaurus curvimola belongs to a still higher type of Thero-

cephalian, which is not nearly allied either to Lycosaurus or to
4 1 5

JElurosaurus. Its dental formula is i.~, c.~, mr. I would
suggest for it the new generic name Arctognaihus to contain

A. GU,rvimola Owen.
Removing then these other genera and reserving Lycosaurus

for the type-species, we get a form resembling in many characters
Eriphostoma, but diifering in being larger by a half, in having 5

incisors as against 4, and 2 canines instead of 1 as in Eriphostoma.
Ictidosaurus agrees with Lycosaurus as regards the incisor and
canine formula, but differs in having a large number of molars
and a numbei- of other cranial chai-acters. The dental formulae

of the three genera are as follows :

—

Lctidosaurus: ^. LAAJlJ
; c. '^; ,,, 12 3 4 5 6 7 8

Lycosaurus : i. LAAAJ.; c. — ; m. LAA_.^'.

Eriphostoma: ?.LAAJ; c. '_? ; m. .

The Geological Horizons of the Beaufort West Specimens.

Some years ago I endeavoured to subdivide the Beaufort series

into palseontological zones. At that time it was only possible to

do so on very broad lines. The area is so extensive, and except
on the upper part of the series there are no lithological characters

73*
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to correspond to the palreontological. Further, as wide areas of

the Karroo are covered by wind-blown dust which forms what

may be regarded as a sort of loess deposit, and the exposed

portions, except in the case of escarpments, are usually isolated, it

becomes a ma,tter of extreme difficulty to connect up the various

beds. The shales for a thickness of 3000 or 4000 feet present no

distinguishing characters, and at present we can do little more
tlian collect fossil specimens and note the localities.

I subdivided the Beaufort into six zones which may be grouped

as follows :

—

T-T 1-, r . f 6. Cynoqnath'us Beds.
Upper Beaufort < r- 7V 77, ^ i^^

[ 5. I rocolophon Beds.

Middle Beaiifort 4. Lyst^-osaurus Beds.

3. (Jistecej>hal'iis Beds.

Lower Beaufort \ 2. Endothiodon Beds.

1. Pareiasaurtis Beds.

The Lystrosaurus zone probably corresponds to the Lower
Triassic ; the Cynognathus zone to the Upper Triassic. The
Pareiasaums beds are probably Middle Permian ; the Endothiodon
and Cistecephcdus beds are probably Upper Permian. All work
done since 1905 has gone to confirm the correctness of the con-

clusions then arrived at, but it has shown that we will some day
1)6 able to subdivide the zones into a large number of subsidiary

zones.

The Pareiasaurus zone is the oldest one where fossils are

numerous. Pareiasaurus is its most characteristic form, but theie

are a host of other known genera, mostly of Therocephalians.

Small Anomodonts

—

Eicynodon and Oudenodon—are also not

uncommon.
Above the Pareiasaurtts zone we have deposits which measure

about 2000 feet, principally characterised by the abundance of

Dicynodon and Oudenodon. Of every six fossils obtained, five are

those of Eicynodon or Oudenodon. As, however, these genera
occur at all horizons of the Beaufort, it seems imwise to speak

of this as the Eicynodon zone. I have therefore called it the

Endothiodon zone, as Endothiodonts are met with throughout it

and are known at no other horizon. Therocephalians are not

common, but may be met with at any height. Curiously enough,

with the exception of Propappiis and Saurosternon, no genera a.re

knocvn from the Endothiodon zone which do not belong to the

Anomodontia or the Therocephalia.

Above the Endothiodon zone is a zone probably not more than
1000 feet thick, which is characterised by the presence of

Cistecephalus, and the higher types of Therocephalians. The zone

is at present the least known of any part of the Beaufort, mainly
because since Andrew Bain's time no collector has had an oppor-

tunity of doing much with it.

At Beaufort West, one has an opportunity of studying to

advantage the Endothiodon zone. The township is situated on
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an vindulating plain whicli is geologically probably not more than
500 feet above the Pareiasaurus zone. The subzone is charac-

terised by the presence of Endothiodon uniseries Ovv.,—a form
that at present is not known from any other part of South Africa.

In the Beaufort West district also occurs End,ot]tiodon. hathystoma
Ovv., but whether the horizon of this is above or below that of

E. uniseries is at present unknown.
J^ear Beaufort West is the escarpment of the ISTieuweveld

which rises a few miles north of the township to a height of 3000
feet or more, and though it is exti-emely difficult collecting in the

steep slopes of shale, a number of forms of interest have been
collected at various horizons.

As Dicynodon and Oudenodon occur at all levels, it might be
thought well to subdivide the zones by the species of Dicynodon

;

but there is a serious difficulty. Dicynodon is the most trouble-

some genus we have to deal with. Specimens differ so greatly in

size and shape that one hardly knows what to do unless one does

i\H was practically done by Owen, make every specimen the type

of a distinct species. For many years to come the genus
Dicynodon must remain in utter confusion, and will be useless for

sti-atigraphical work. On the other hand, the Therocephalians

will be as reliable guides as Ammonites and Trilobites are in the

marine rocks of Europe.
In the following diagi"am are represented the horizons of the

Beaufort West types described in this paper, and of others whose
horizons are known. It must, however, be understood that the

heights in feet are only approximate.

2000 feet .^.
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EXPLANATION OF THE PLATES.

Plate LXIf.

Fig. 1. Side view of skull of MoscJiops capensis Broom, f nat. size. Atiff. Angular;
.4)-^. Articular ; J^h. Ji^gal; 0.0, Opisthotic ; Q^f. Quadrate

; Q.J. Quadr.ato-

jugal; S.^w^. Surangvilar : S'm.i\ Septomaxillary ; S*/. Squamosal.
2. Front part of skull of Taognathus megalodon Broom. Nat. size.

3. Under view of lower jaw of Tao</»a^7njs OTe(/a?ofto» Broom. Nat. size. The
canine of the right side is seen in oblique section,

4. Section across lower jaw of Taognathus megalodon Broom. Nat. size.

5. Upper view of snout of Ictidognathiis parvidens Broom. Nat. size.

PtATE LXIII.

Fig.. 6. Side view of skull of Dicelurodon icliaitsi Broom. Nat. size.

7. Section across lower jaw of DicBlurodon whaitsi Broom, at the crack
indicated in figure 6. Nat. size.

8. Upper view of mandible of JEliirosatirus whaitsi Broom. Nat. size.

9. Side view of snout of ^'Eluromurvs tenuirostris Broom. | nat. size,

10. Side view of snout of Oiidenodon bolorhinus Broom, j nat. size.

11. Side view of snoi^t oi' Ictidognathus parvidens Broom. Nat. size.

12. Side view of snout of JSriphostoma microdon Broom, f nat. size.

52. On a new Tree-Frog fi'om Trinidad, living in the Society's

Gardens. By Edward G. Boulenger, Curator of

Reptiles to the Society *.

[Received September 20, 1911 : Read October 24, 1911.]

(Plate LXIY.t)

In July last the Zoological Society received from Dr. Lewis
H. Gough an interesting collection of Batrachians and Reptiles

brought back by him from Trinidad, Among these I found

examples of three frogs which had not been previovisly recorded

from Trinidad, viz. : Hyla venulosa Daud., Hyla rubra Daud., and
one which is evidently undescribed, and for which I propose the

name of Hyla goughi, after its discoverer. This little Hyla, one

of the smallest of the genus, was fortunately represented by
numerous specimens, which have enabled me to observe the wide
and rapid changes of colour which this species undergoes, and of

which an idea can be gained from the annexed coloured plate

made by Mr. J. Green at the Gardens under my direction,

Hyla goughi, sp, n, (PL LXIY.)

Tongvie cii'cular, slightly nicked and slightly free behind,

"Vomerine teeth in two rounded groups between the choanae.

Head slightly broader than long ; siiout rounded, a little shorter

than the eye, which is large and very prominent. Canthus
rostraiis feebly marked. Loreal region very slightly concave.

Communicated by the Secretary.

For explanation of the Plate see p. 1083.
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J.Green del. et Chromo lith.

GOUGHS TREE FPvOG.

( HYLA GOUGHI.)
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IiiterorbitMl rogion a little broa/Jer tlian tlie upper oyelid.

'J'yrnpanum fairly distinct,
-J

diurnoter of f^yf;, Fingers mtlicr

short, with small discs, outer ^ webbed. Hubarticular tubfireles

feeble. No projecting rudiment of pollex. Toes 4 webbed.

The hind limb };eing carried forward along the body, tbe tibio-

tarsal articulation reaches between the eye and the end of the

snout. Tibia half the length of the liead and body. Upper parts

smooth, with minute granular war-ts on the head and the anterior

part of the back. Male with a feebly developed subgular vocal

sac, forming loose folds.

(Joloralio'ih,—The rapid changes in colour wljicli this frog

undergoes are probably unparalleled in any other J>atrachian.

The same individual may vary dorsally from dark brown, reddish

Vjrown, various shades of yellow, to a very pale greyish wln'te.

When star-tied the majority Vjecaine of a bi-igbt lernon-yellow.

In one specimen I oVjserved the head, fore limtjs, and anterior

part, of tlie body to be dai-k brown, whilst tlie posterior par-t of

the body and hind limbs were greyish white. In another speci-

men the right half of the body was brown, the left half greyish

white. A brown or grey marking, often hourglass-shaped,

edged with darker or lighter, extending from between the eyes to

the anterior third of the back, followed by one or two transverse

bars, is frequently present, appearing and disappearing with

great rapidity. In one specimen the marking took the shape of

a cross-bar between the eyes and two parallel longitudinal ba,nds

extending along each side of the entire length of the back.

Faint cross-bars on the hind limbs are occasionally present.

Lower parts white or yellow. Iris golden, much obscured by
brown pigment ; a clear golden line borders the pupil, wliicli

when fully contracted becomes perfectly linear.

The largest specimen measures 22 mm. from snout to vent.

This little Tree-Frog is extremely agile in its movements,
making leaps of quite six feet. In the daytime it usualiy kept

quiet, sticking to the leaves in the terrarium. On anival the

males issued a sharp creaky note, but became perfectly mute
after a day or two at the Gardens.

This species appears to be more nearly relatefl to Ilyla strv/data

Spix, from Brazil, and Ilyla mwera AVerner (Zool. Anz. 1903,

p. 252), from Caracas, Yenezuela, than to any others. It differs

from both in the shorter snout ; from the former also in having

more fully webbed toes ; from the latter in having a smaller

tympanum, and a shorter web between the fingers.

EXPLANATION OF PLATE LXIV.

Gongh's Tree-Frog (Hyla goughi).
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I, IXTEODUCTION.

The following account is principally based on a collection of

birds made by Mr. Mervyn G. Palmer, one of Mr, W, F. H.
Rosenberg's field collectors, in the second half of 1908 and in

1909. Though numbering hardly 700 specimens, the set is of

considerable interest, containing a large percentage of rare species

as well as several novelties which I have already described, partly

in the 'Bulletin of the British Ornithologists' Club/ partly in the
' Revue Frangaise d'Ornithologie.'

The district of Western Colombia in which Mr. Palmer has been
woi'king had not been visited by many naturalists before, and,

putting aside some scatteied notices in scientific periodicals, few
accounts have been published about the birds of this little-known

region. Our first knowledge is due to the exertions of the cele-

brated French traveller, Ad. Delattre, who, prior to 1846, made
considerable collections in the vicinity of Buenaventura (Choco
Bay), in the Western Cordillera at Juntas, Cali, etc., in the neigh-

bourhood of Popayan, notably on the Purace, as well as at Paste,

near the Ecuadorian frontier. The new species of Humming-
Birds discovered on this trip were made known by Delattre and
Bourcier in the ' Revue Zoologique,' vol. ix., 1846, pp. 305-312,
while a number of birds belonging to other families aie discussed by
M. de Lafresnaye in the same journal, vol. x., 1847, pp. 67-79.

The next important contribution is Cassin's Catalogue of the Birds
collected by Lieut. N. Michler's expedition to the Rivers Truando
and Atrato, just south of Darien, published in the ' Proceedings of

the Academy of Natural Sciences of Philadelphia ' for the vear

1860, pp. 132^144, 188-197. This Avas followed by Sclater^and
Salvin's account of the late T. K. Salmon's extensive collections

from the State of Antioquia, in the P.Z. S. 1879, pp. 486-550,
wherein 468 species are dealt with. In 1894, Mr. W. F. H. Rosen-
herg visited the Rio Dagua, working chiefly at Juntas and Cali, in

the Western Cordillera. His birds went to the late Adolphe
Boucard, who published a list of the Humming-Birds in 'The

* Comnuuiicatcd hy Dr. V. L. SlLAtee. F.R.S., F.Z.S.
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Humming Bird,' vol. v., 1895, pp. 5-7, while the bulk of the col-

lection was never reported upon. Mr. Gustav Hopke, in 1 896 and

1897, sent a fair series from the same district to Count Berlepsch,

who described several new species in the ' Ornithologische Monats-

berichte,' vol. v., 1897, pp. 173-176, and in the ' Ornis ' xiv., Feb.

] 907, pp. 347, 361, 365. Mr. Eugene Andre, in 1899, forwarded

a large collection of birds, from the environs of Buenaventura

and the western slope of the Andes above that town, to Corate

de Dalmas, of Paris. Unfortunately, the greater part of it was

subsequently destroyed by accident, and merely a list of the

Trochilidaj published by Messrs. Simon and de Dalmas in ' Ornis,'

X., 1901, pp. 216-224. Lastly, Mr. Outram Bangs, the well-

known ornithologist of Boston, who had obtained two of Palmer's

eai'lier consignments, gave short accounts of the more interesting-

species in the ' Proceedings of the Biological Society of Washing-

ton,' vol. xxi., 1908, pp. 157^162,* and xxiii., 1910, pp. 71-76,

describing several supposed novelties some of which are undoiib-

tedly distinct, while others prove to be identical with species

previously named.
The material discussed in this communication is deposited in the

collection of the Zoological Museum at Munich with the exception

of the few species given in brackets.

11. AccouxT OF Mr. Palmer's LocALrriES.

The whole of Mr. Palmer's collection in possession of the

Munich Museum was secured in the province of Choc6, though

in two different districts. The bulk is from the hot, tropical

valley of the JRio San Juan and its tributaries, the I'amana,

Sipi, Condoto, Calima, Cajon, and Garrapatas Kivers, while a

smaller number of specimens was collected on the Pacific slope of

the Western Cordillera near the head-waters of the San Juan, at

altitudes of from 2800 to 8000 feet.

I am indebted to Mr. Rosenberg for information about the

nature and altitude of some of the localities which he had visited

himself in 1894. They may be separated into three divisions :

—

(A) Rio Dagua District.

Sao Joaquim, Bahia del Choco (= Buenaventura of European
maps).

El Paillon, sevei"al houi's' journey up the Dagua (E. Andre).

San Jose, 600 feet (visited by Andre and Hopke).

Los Mangos (= Juntas, Rio Dagua), circa 1000 ft. Hot, tropical

country.

* The statement tliat tlie material came from N.W. Colombia, "just south of

Darien," is a mistake. I am informed by Mr. Rosenberg that the San Antonio

referred to is a villaj;-e on the road from Buenaventura to Cali, just over the pass

of the We.-itern Cordillera. Mi-. Hangs appears to have identified it with the Sail

Antonio, on the Rio Sucio, a tributary of the Atrato, where, however, Mr. M. G-.

Palmer never was.
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Jimenez, 1600 ft., a morning's walk from Los Mangos, in a
deep ravine by the side of the pass between Los Mangos
and a place called Yentanas, on the road to San Antonio
and Cali. Forest country. Above Ventanas the country
becomes open.

Naranjo (1900 ft.) and Piano de los Monos (2600 ft.). (Visited

by E. Andre.)
ISTaranjito, 3900 ft.

Pavas, 4400 ft ; San Luis, Bitaco Valley, 4400 ft.

La Maria, 4700 ft.

Palmar, near La Maria.

San Antonio, R. Cali, 5400 to 5800 ft. On road from Buena-
ventura to Cali, just over the Pass of the Western
Cordillera. Mr. Rosenberg passed through San Antonio
many times, but never collected there. The first lot tliat

went to Mr. Bangs was chiefly brought together at this

locality.

(B) Rio San Juan District (main stream and tributaries). Hot,
tropical countiy covered with dense forests.

R. San Juan : ISToanama, alt. 100 ft. ; Tado, farther north,

230 ft.

R. Cajon, a small afiluent.

R. Calima : Guineo (sea-level).

R. Sipi : Sipi, 150 ft. ; Rio Garrapatas, 150 ft.

R. Condoto : Condoto, 150 ft.

R. Tamand : Novita, 150 ft. ; El Tigre, 320 ft. ; Juntas, 400 ft.*

(0) Pacific slopes of the Western Cordillera, soui'ces of the Rio
San Juan.

Pueblo Rico, San Juan slopes, 5200 ft.

Siato, Rio Siato, near Pueblo Rico, 5200 ft.

R. Jamaraya, one of the headwaters of the R. San Juan : Loma
Hermosa, 4180 ft. ; La Selva, 4600 ft.

Tatama Mountain. Mr. Palmer collected at various stations

(2794 to 8000 feet).

III. Account of the Species.f

1. TURDUS TRISTIS DAGU^ Berl.

[Merula tristis Swainson, Philos. Magaz. (n. ser.) i. p. 369
(1827.—Temascaltepec, Mexico).]

Tardus daguce Berlepsch, Ornith. Monatsber. v. p. 176 (1897.—

•

San Jose, Rio Dagua, S.W. Colombia) ; Hartert, Nov. Zool. v.

1898, p. 478 (Cachavi, N.W. Ecuador).

No. 1957. 1^ ad. San Joaquim, Bahia del Choco, l.viii.08.

—

Wing 107 ; tail 84 ; bill 18 mm.

* Not to be confounded with Juntas on the R. Dagua.
t [The absence of brackets round the name of an author to indicate that his

species has been transferred to another genus is not due to Mr. Hellmayr, but is in
accordance with the custom of the Zoologicul Society.—Editoe.]
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Nos. 2078, 2180. J 6 ad. Sipi, 11. ix., 12.X.08.—Wing 110,

103; tail 87, 79; bill 18 mm.
No. 2299. c? ad. Novita, Rio Tamana, 16.xi.08.—Wing 106;

tail 78; bill 18 mm.
No. 2370. $ ad. Novita, Rio Taman<i, 5.xii.08.—Wing 105

;

tail 76 ; bill 18 mm.
No. 2072. 2 imm. Rio Sipi, 10.ix.08.—Wing 107; tail 81

;

bill 17 mm.
" Iris, feet and bill dark brown."

In spite of the late Dr. Sharjae's doubts there can be no
question that T. t. dagihce is a perfectly distinct form, though, to

my mind, its relations are more correctly exjaressed by a trinomial

appellation. Compared with a good series of T. tristis cnej^hosa

Bangs, from Ohiriqui and Western Costa Rica (Miravelles), the

Colombian birds have shorter wings and tail, a much shorter,

slenderer and darker (blackish-brown) bill, and difler also in

coloration. The upper parts are deep reddish sepia-brown (instead

of greyish olive or olive-brown), the breast and sides dark
rufescent brown (instead of pale brownish grey), and the sides of

the head deep sepia-brown (instead of sooty black).

T. t. daguce is peculiar to Western Colombia and N.W. Ecuador,
whence Miketta and Flemming sent numerous specimens to

Mr, Rosenberg. Ecuadorian skins are practically identical with
the topotypes forwai'ded by Mr. Palmer. This Thrush is an
inhabitant of the humid lowlands and does not occur in the

mountainous parts of the interior.

2. Hylocichla ustulata swainsonii Cab,

[Turdjus ustulatus Nuttall, Manual Orn. U.S. & Canada, Land
Birds, ed. 2, pp. vi, 830 (1840.—Columbia River).]

Turdus svxdnsonii Cabanis in Tschudi's Fauna Peruan., Aves,

p. 188 (1844-46. — " New-Jersey, im Monat October," coll.

Cabanis).

No. 2302. $ ad. Novita, 17.xi.08. "Iris dark brown, feet

pink, maxilla black, mandible light brown, tip black.'"

Identical with other specimens from Bogota, Ecuador, and
Venezuela (Merida).

3. Myadestes ralloides D'Orb.

Muscipeta ralloides D'Orbigny, Voyage dans I'Amer, merid,,

Oiseaux, p, 322 (between 1838 & 1847,—Chulamani, Yungas of

Bolivia),

Myiadestes ralloides Sclater & Salvin, P, Z. S. 1879, p, 492
(Retiro, Concordia, Medellin, S. Elena),

Nos, 3760, 3771, S $ ad, Siato, 5200 ft, : Sept, 17, 1909,—
Wing 84, 82 ; tail 75, 72 ; bill 11 mm.

" Iris dark brown, feet light brown, maxilla black, mandible
light brown,"

The specimens agree perfectly with others from Bogota, while
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skins from Oumbi^e de Valencia, Venezuela, have decidedly smaller

bills. Typical Bolivian birds are not available for comparison.

M. ralloides is probably divisible into several geographical races.

4. Helegdytes albobuunneus harterti Berl.

\Heleodytes alho-hrunneus Lawrence, Ibis, iv. p. 10 (1862.

—

" On the line of the Panama Railroad near the summit of the

Atlantic Slope ".)]

Heleoclytes harterti Berlepsch, Ornis, xiv. p. 347 (Feb. 1907.

—

San Jose, Rio Dagua, W. Colombia).

No. 2522. d ad"^. El Tigre, Rio Tamana, 320 ft., 9.ii.09.--Wing

92; tail 88; bill 23 mm.
No. 2523. 5 ad. Same locality and date.—Wing 83 ; tail 78

;

bill 20 mm.
" Iris reddish brown, feet grey, bill^black."

The specimens agree in coloration with the types kindly lent by
Count Berlepsch, and have the back, wings, and tail very much
darker, more brownish black, than typical cdbobrimneus from
Panama. The dusky markings of the under tail-coverts are

less regular, more spot-like, and the bill is black instead of

pale brown. The difference in size, however, proves to be not

constant, the female from Choc6 being scarcely larger than

Panama examples *. It may be mentioned that the female has

the head all round pure white like the male, while that of alho-

hrunneus is said to have the pileum clouded or streaked with

pale brown.

H. a. harterti is as yet known only from the Choco district in

Western Colombia.

5. Leucolepis ph.eocephalus ph,^ocephalus Scl.

Cyphorinus (sic) pha^ocephalus Sclater, P. Z. S. 1860, p. 291

(end of 1860.—Esmeraldas, N.W.Ecuador); Sclater & Salvin,

P. Z. S. 1879, p. 492 (Remedies, Antioquia).

Cyphorhinus hrunnescens Sharpe, Cat. B. Brit. Mus. vi. p. 293

(1881.—"Cauca Valley," sc. Remedies).

No. 2555. 5 ad. Juntas, R. Tamana, 24.ii.09.—Wing 66
;

tail 32 ; bill 20 mm.
"Iris brown, feet dark brown, bill black."

This specimen, a perfectly adult bird, agrees exactly with topo-

typical examples from N.W. Ecuador (S. Javier), and others from

Chimbo. Perhaps it is a trifle darker chestnut on the back and

slightly deeper rufous underneath. The type of C. brunnescens

Sharpe, which I have examined in the British Museum, is merely

a young bird of C. phceocephalus . Ecuadorian specimens in cor-

i-esponding plumage are exactly like it. Moreover, it is a well-

known fact that in the species of this genus the young birds have

the upper parts lighter, more olivaceous brown, and the throat,

* Two specimens measure; w'ws 80-82; tail 79; bill I'J-iyi i"i"-



BIRDS OF WESTERX COLOMBIA. 1089

foi-eneck, &c. of a much paler, orange-nifons. This variation is

well shown by our series of the nearly allied L. ]). laivrencii

Lawr. * from. La Vijagua, Eastern Costa Rica f.

L. p. phceocephalus is confined to the lowlands of W. Ecuador

and W. Colombia.

6. Thryophilus nigricapillus sciiottii Baii'd.

\Tliryotlior%is nigricapillus Sclater, P. Z. S. 1860, p. 84 (1860.

—

Kanegal, W. Ecuador).]

Thryophilus schottii Baird, Review Am. B. i. p. 133 (1864.

—

Truando R., Colombia).

Thryothorus nigricapillus (nee Sclater) Cassin, Pi'oc. Acad. N.
Sci. riiilad. 1860, p. 193 (River Truando).

Thryophilus nigricapillas (nee Sclater) Sclater & Salvin, P. Z. S.

1879, p. 493 (Remedies, Antioquia).

No. 2585. c? ad. Condoto : 2.iv.09.—Wing 67; tail 51; bill

18 mm.
Nos. 2181, 2581, 2622. $2 ad. Sipi : 12.x.08; Condoto:

20.iii., 22.iv.09.—Wing 63-65; tail 46-48 ; bill 17 mm.
Nos. 2618, 2621. $ 2 juv. Condoto: 21,22.iv.09.—Wing 63^,

65; tail 46, 48; bill 15 mm.
" Iris brown, feet dark grey, bill black, mandible grey in adults,

yellow in young birds."

These specimens differ fi-om a good scries of T. n. nigricapilhis

from Western Ecuador in having the black cross-bands of the
lower parts much broader, more regular as well as more closely

set, especially along the middle of the belly. Moreover, chin
and throat are distinctly, though narrowly, banded with blackish,

v/hile they are uniform white in the Ecuadorian form. Even
young birds can easily be distinguished by these characters. In
the coloration of the lower parts T. v. schottii approaches
T. semibaclms Salv., of Chiriqui and Costa Rica, but has the to])

of the head black like 7'. n. nigricapillus. Its range is evidently

i-estricted to Westei'n Colombia, fiom the R. Ti'uando south to

the San Juan district. -Like its southern representative, it

exclusively lives in the hot, low country.

7. Thryophilus leucopogon Salvad. & Festa.

Thryophilus leucopogon Salvadori & Festa, Boll. Mus. Zool.

Torino, xiv. no. 357, p. 6 (1899.—Rio Peripa, W. Ecuador);
Hellmayr, Journ. f. Orn. 1903, p. 534 (San Javier, N.W.
Ecuador).

No. 2440. 6 ad. Novita : 28.xii.08.—Wing 58 ; tail 38 ; bill

16| mm.

* Gypliorinvs laivre7ieii. Lawrence (ex Sclater, MS.), Ann. ]./yc. N. H. N.Y. viii. p. 5
(May 1863,—based on C. cantans (nee Gmelin) Lawrence, L c. vii. 1861, p. 293.—

•

Panama Kailroad).

t The presence of dusky bars on tlie primary coverts npon wliich the late

Dr. Sharpe laid much stress is a purely individual character. Five birds from
W. Ecuador aU have distinct blackish bars, as also the female from Juntas.
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" Iris dark red, feet light grey, maxilla black, mandible grey."

This specimen agrees perfectly with others from Western
Ecuador. In addition to the one from San Javier in the Vienna
Museum mentioned by me, I. c, I have since examined four more
specimens from N.W. Ecuador in the Tring Museum ; one male
and two females also from S. Javier, and a male from Lita,

3000 ft. The wing measures 54-58, the tail 33-37 mm.
T. leucopogon, thoiigh a very well-marked species, is nearest to

T. thoracicas Salv., of Costa Rica, which it closely resembles on
the upper parts, but difi'ers in the uniform dull ochreous brown
colour of the lower surface, with the exception of the chin and
upper throat which are white with slight blackish edgings, while
in T. thoracicus all the throat and breast feathers are white,

broadly margined with black laterally,

T. leucopogon is known only from the coast-belt of Western
Ecuador and Colombia.

8. Henicorhina inornata Hellm.

Henicorhina ino7'nata Hellmayr, Journ. f. Ornith. li. p. 528
(1903.—Lita, N.W. Ecuador).

No. 2135. 2 ad. Sipi, 30.ix.08.—Wing 55 ; tail 27| ; bill

16 mm.
" Iris dark brown, feet and bill black."

This bird is practically identical with the series, including the

type, from N.W. Ecuador, in the Munich Musevim. The upper
parts are of the same blight chestnut-i'ufous hue, the sides of the
breast deep smoky grey, the flanks dark rufous brown, and the

base of the lower mandible is clear yellowish white. II. inornata

is known only from Western Colombia and N.W^. Ecuador, where
it inhabits the forests of the humid lowlands as well as the lower

slopes, up to 3000 feet (Lita).

[In the mountains bordering the Cauca Valley it is repre-

sented by another species which Mr. Bangs * has lately separated

as H. leucosticta eucharis, but which I cannot satisfactorily

distinguish from H. I. prostheleuca, of Chiriqui and Eastern Costa

Rica. Having befove me two fine specimens t, I can positively

state that it has nothing to do with H. leucosticta of Guiana and
East Venezuela. Mr. Bangs was appai-ently misled by a black-

crowned male, but this character is of very little importance in

view of the fact that specimens of prostheleuca in worn plumnge
often have the crown nearly uniform black, the brown tips to the

feathers having disappeared through abrasion. Moreover, the two
skins from Primavera have the feathers of the pileum broadly

tipped with umber-brown and the back etc. dull russet-brown,

exactly as in 2^'>'0stheleuca. While a larger series from Colombia
might ultimately reveal some slight differences, the evidence at

hand is not in favour of the southern form being separable.]

* Proc. Biol. Soc. Wash, xxiii. p. 74 (1910.—Pavas, W. Colombia, 4400 feet),

t (J $ fiom Primavera, Cauca R., 5100 feet, Eaap coll., Tring Museum.
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9. Seiurus noveboeacensis noveboracensis Gm.

Motacilla novehoracensis Gmelin, Sj'st. ISTat. 1, ii. -p. 958 (1789—ex Daubenton, PL Enl. 752. fig. 2 : Louisiana).

Siurus noveboraceHsis Sclater & Salvin, P. Z. S. 1879, p. 493
(Concordia, Meclellin).

Nos. 2131, 2153, 2171. d $ ad., (sex not determined). Sipi

:

30.ix., 3,9.x.08,

" Iris dark brown, feet brown, maxilla black, mandible brown."

These birds apparently belong to typical novehoracensis. Quite

similar specimens we have from Ecuador and Bogota collections.

A common winter visitor to Colombia.

10. Mniotilta varia Linn.

Motacilla varia Linnseus, Sj^st. ISTat. xii. 1, p. 333 (1766

—

ex

Brisson & Sloaiie : Jamaica and San Domingo).
Mniotilta varia Sclater & Salvin, P. Z. S. 1879, p. 493 (Con-

cordia etc.); Berlepsch, Journ. f. Orn. 1884, p. 282 (Bacara-

manga).

Nos. 2807, 2855. J ? • Pueblo Rico : 27.x. ; Loma Hermosa :

23.X.09.
" Iris and feet dark brown, maxilla black, mandible white."

A common winter visitor to Colombia.

11. Dendroica castanea Wilson.

Sylvia castanea Wilson, Amer. Orn. ii. p. 97, pi. 14. f. 4 (1810.

—Pennsylvania).

Betidroeca castanea Sclater &, Salvin, P. Z. S. 1879, p. 494
(Remedios) ; Berlepsch, Journ. f. Orn. 1884, p. 282 (Bucara-
manga).

]^os. 2317, 2331, 2381. cS c? juv. Novita : 20,24.xi., 9.xii.08.
' Iris dark brown, feet grey, maxilla black, mandible grey."

12. Dendroica estiva estiva Gm.

Motacilla ccstiva Gmelin, Syst. ISTat. 1, ii. p. 996 (1789—ex
Brisson & Daubenton, PL Enl. 58, fig. 2 : Canada).

Dendroeca cestiva, Sclater & Salvin, L c. p. 494 (Medellin)
;

Berlepsch, I.e. p. 282 (Bucaramanga).

Nos. 2593, 2136. S ad., S juv. Condoto : 12.ix. ; Sipi:

30.ix.08.

" Iris dark brown, feet light brown, maxilla black, mandible
grey."

13. Basileuterus tristriatus tristriatus Tsch.

Myiodioctes tristriatus Tschudi in Arch. f. ISTaturg. 10, i. p. 283
(1844.—Peru); cfr. Berlepsch & Hellmayr, Journ. f. Orn. 1905,

p. 7 (crit.).

Basileibterus tristriatibs Berlepsch, Journ, f. Orn. 1884, p. 283

(Buca-ramangn.)

.
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B. auricularis Sliarpe, C.-it. B. Brit. Mus. x. p. 386 (1885.^
Bogota; Pallatanga, W. Ecuador; Simacu, Bolivia; no type

specified).

B. vielanotis dcpxlalus Bangs, Proc. Biol. Soc. Wash. xxi.

p. 160 (1908.—San Antonio, Rio Call, W. Colombia, 5800 ft.).

jSTo. 3748. 6 ad. Pueblo Rico, 5200 ft., 10.ix.09.—Wing 65
;

tail 57 ; bill 10^ mm.
Nos. 3749, 3751. 2 (?)ad., $ ad. Pueblo Rico : 10,ll.ix.09.—

Wing 64, 61i
; tail 60, 56 ; bill 10 mm.

" Iris dark brown, feet greyish yellow, nia,xilla black, mandible
grey."

These specimens agree with a series from Bogota, Ecuador, and
Peru, some of which 1 had previously compared and found
identical with Tschudi's type kindly forwarded by the authorities

of the Neuchatel Museum. I ain unable to discover any constant

cliaracter on which to separate the Colombian and Ecuadorian
birds from typical Peruvian skins, B. auricularis Sharpe being

bH,sed on purely individual variations, such as the colour of

the pale crown stripe etc. When compared with B. tristriatus

melanotis Lawr. *, of Costa Rica and Chiriqui, the three examples
from Pueblo Rico difi'er exactly as indicated by Mr. Bangs,

viz., much brighter green back, deeper (about maize) yellow

underparts, and lai-ge, blackish loral spot. However, in all these

points they are absolutely similar to typical tristriatus, to which
Mr, Bangs, evidently misled by Sharpe's key, does not make
any reference at all. B. t. tristriatus had already been recorded

from Bucaramanga, IST. Colombia, by Count Berlepsch.

W'hile I cannot admit the distinctness of the Colombian birds

—

for which, moreover, Sharpe's term auricularis would be an earliei'

name—the inhabitants of the mountains of Venezuela constitute

a fairly well-defined race, B. t. meridanus Sharpe 1', i^ecognisable

by the reduction or absence of the black loral and auricular spots.

We have in the Munich Museum, three adults from Merida,

and five males and one female from the Cumbra de Valencia
;

and, at Tring, I have examined two skins from Caripe, State of

Cumana, and one adult fi'om Bucarito, Tocuyo {Mocquerijs).

14. BASILEUTEItUS FULVICAUDA SEMTCERVINUS Scl.

\ALuscicajya fulvicauda Spix, Av. Bras. ii. j?. 20, pi. xxviii. fig. 2

(1825— no locality)].

Basileuterus seniicervillus Sclater, P. Z. S. 1860, p. 84 (1860.

—

Nanegal, W. Ecuador); Sclater & Salvin, P. Z. S. 1879, p. 494
(Remedios, Neciie) ; Berlepsch, Journ. f. Orn. 1884, p. 284

(Bucaramanga).

No. 613. ? ad. Juntas, Rio Dagua, 1000ft.: l.vii:.07.—

Wing 60 ; tail 49 ; bill 12| mm.

* J5. melanotis Lawrence, Ann. Lye. N. H.N.Y. ix.p. 95 (186S.—Cervantes, Costa
Pvica).

t B. meridanus Sharpe, Cat. R. Brit. Mns \. p. 387 (1885.—Merida, Venezuela).
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No. 2170. $ ad. Rio Garrapatas, Sipi, ' 1 50 ft. : 8.X.08.—
Wing 60 ; tail 48 ; bill 12 mm.

" Iris dark brown, feet light brown, bill black."

These, as well as several other specimens from W. Colombia
in the Tring Museum (Raap and Palmer coll.), are practically

identical with topotypical skins from Nanegal, W. Ecuador. A
series from N.W. Ecuador is not different either.

15. Setophaga ruticilla Linn.

Motacilla ruticilla Linnseus, 8yst. Nat. x. p. 186 (1758

—

ex

Catesby : Carolina).

Setojyhaga ruticillcf, Sclater & Salvin, 1. c, p. 494 (Concordia,

Medellin) ; Berlepsch, 1. c. p. 284 (Bucaramanga).

No. 2392. c? ad. Novita: ll.xii.09.

No. 3775, — . c? c? ad. Pueblo Rico: xi.09 ; Siato : 25.xi.09.

"Iris dark brown, feet black, maxilla black, mandiblq
brown."

A common winter visitor to the north-western States of South
America.

16. Progxe chai.ybea chajabea Gm,

Hirundo chalyhea Gmelin, Syst. Nat. 1, ii. p. 1026 (1789—
ex Brisson and Buffon : Cayenne).

Progne chalyhea Sclater & Salvin, 1. c. p. 495 (Remedios).

Nos. 2356, 2360. c? J ad. Novita : 30.xi., l.xii.08.—Wing 128,

125; tail 69; bill 12, 11 mm.
" Iris, feet, and bill black."

Agreeing with examples from Venezuela, Bogotjx, and Cayenne',

17. Stelgidopteryx ruficollis uropygialis Lawr.

[Hirundo ruficollis Vieillot, Nouv. Diet. xiv. p. 523 (1817.

—

" Bresil ").]

Cotyle uropygialis Lawrence, Ibis, v. p. 181 (1863.— Panama).
Stelgidopteryx ^iropygialis Sclater & Salvin, 1. c. p. 490

(Remedios); Berlepsch, J. f, Orn. 1884, p, 285 (Bucaramanga).

Nos. 2106, 2107. S ? ad. Sipi: 22.ix.08.—Wing 107, 92;
tall 56, 47 mm.

" Iris dark brown, feet and bill black."

Agreeing with specimens from Chiriqui and Costa Rica. Cfr.
Nov. Zool. xiii. 1906, p. 13.

18. DiGLOSSOPIS C^RULESCENS CiERULESCENS Scl.

Diglossopis ccerulescens Sclater, Ann. Mag. N. Hist. (2) xvii.

p. 467 (1856.—Caraccas, in Venezuela) ; Sclater & Salvin, P. Z. S.

1 879, p. 496 (Santa Elena).

Diglossa ccerulescens Berlepsch, Journ. f. Orn. 1884, p. 286
(Bucaramanga).

Proc. ZooL. Soc—1911, No. LXXIV. 74
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^o. — . S ad. Tatamu, 2794 ft.: 12.X.09.—Wing 72 ; tail 58
;

bill 13 mm.
"Iris reddish brown, feet dark grey, bill black"

Agrees with Bogota skins, whereas specimens from Merida are

a darker and more uniform bluish colour below with scarcely

any greyish admixture on the vent. Topotypical birds from
Caraccas are not available for comparison.

D. c. ccerulescens is known only from the mountains of Colombia

and Venezuela. In Peru it is replaced by the nearly allied

D. c. pallida Berl. & Stolzm.*

19. Dacnis venusta fuliginata Bangs.

\_I)acnis venusta Lawrence, Ann. Lye. N. H. N.Y. vii. p. 464

(1862.—Panama Railroad)]

D. venusta fidiginata Bangs, Proc. Biol. Soc. Wash. xxi. p. 160

(1908.—Jimenez, W. Colombia).

D. venusta (nee Lawrence), Sclater & Salvin, P. Z. S. 1879,

p. 497 (Remedios).

No. 2215. c? ad. Noanama: 22.X.08.—Wing 62; tail 39;

bill 11 mm.
Nos. 2243, 2244. S S ad. Novita : 7.X.08.—Wing 64^, 65

;

tail 401, 41 ; bill 10, 11 mm.
No. 385. c? ad. Jimenez, 1600 ft.: 12.vi.07.—Wing 63;

tail 40 ; bill 10^ mm.
No.— . 6 ad. Rio Dagua: 8.vi.95. Rosenberg coll.—Wing 63

;

tail 40 i
; bill 10 mm.

No. — . $ ad. Rio Dagua: lO.vii.95. Rosenberg coll.—Wing
64; tail 42; bill 11 mm.

" Iris crimson, bill and feet black."

In addition, I have examined two males from Jimenez (June

14, 28), in Mr. Rosenberg's possession. D. v. fidiginata is a

perfectly good form. Compared with the series from Panama,
Chiriqui and Costa Rica in the Munich Museum, the males sent

by Mr. Palmer differ in having the underparts much darker,

deep black with hardly a trace of the greenish hue so conspicuous

in the Central American birds. The female is smaller t, and
rather deeper ochraceous bufi' on the lower belly and under tail-

coverts than those from more northern localities. The bill, in

the southern race, is constantly shorter. Birds from Costa Rica

and Chiriqui have much longer wings and tail, while those from
Panama, in size, approach D. v. fuliginata.

Eight adult males from Chiriqui and Costa Rica measure :

wing 67-70 ; tail 43-45 ; bill 12-13 mm.
Three adult males from Panama (Railroad) measure : wing63|-

66 ; tail 42-43 ; bill 12-13 mm.

* P. Z. S. 1896, p. 334 (Cliacbapoyos, N. Peru ; Garita del Sol, C. Peru).

t Three adult females from Chiriqui measure : wiug 65-67 ; tail 43-44| ; bill

-13 mm.
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20. Dacnis cayana ccerebicolor Scl.

\Motacilla cayana Linnaeus, Syst. Nat. xii. 1, p. 336 (1766

—

ex Brisson : Cayenne ; excl. Hernandez—Mexico)].

Dacnis coerehicolor Sclater, Oonti'ib. to Oinith. 1851, pp. 106-
12 (1851 (?)—"New Granada?" sc. Bogota, cfr. Sclater, Cat.

Coll. Amer. B., 1862, p. 51); Sclater & Salvin, P.Z.S. 1879,

p. 497 (Remedies— S imm., " not quite so bright as specimens
from Bogota ") ; Hartert, Nov. Zool. v. p. 481 (Paramba, N.W.
Ecuador).

D. cayana (errore) Sclater & Salvin, 1. c. p. 496 (Remedies).

Nos. 2006, 2205, 2214, S 6 ad. Noanama : 24.viii., 20.22.X.08.

—Wing 61-64i
; tail 42^-43^ ; bill 11-11| mm.

Nos. 2319, 2348, 2187. ~c? 6 ad. N6vita : 21,28.xi.; Sipi : 13.x.

08.—Wing 61-63 ; tail 42^-44 ; bill 11-11| mm.
No. 265'7.

d' ad. Tado": 21.V.09.—Wing 63 ; tail 42 1 ; bill

12 mm.
No. 2007. $ ad. Noanama : 24.viii.08.—Wing 59 ; tail 42 ;

bill 12 mra.

Nos. 2320, 2374, 2382. $ $ ad. Novita: 21.xi., 7, 9.xii.08.—

Wing 59-62 ; tail 40-43 ; bill 10|-12 mm.
Nos. 2188, 2073. 2 $ ad. Sipi: lO.ix., 13.X.08.—Wing 63,

61 ; tail 43, 42^; bill 11 mm.
Nos. 2631,2669. $ $ imm. Tado: 3, 27.V.09.—Wing 60, 62

;

tail 43, 44; bill 11, lU mm.
Nos. 507, 508, 518, 541, 564, 570, 647, 688. S S ad. Jimenez,

1600 ft., 28.vi., 12, 13, 18, 23, 24.vii., 9.viii.07.—Wing 63,^-67;

tail 43-47 ; bill 12-13 mm.
No. — . S ad. Rio Oscuro, W. Cordillera, 3000 ft., June 1898,

Batty coll.—Wing 68 ; tail 49 ; bill 12^ mm.
Nos. 384, 400, 401, 486, 577, 642, 652. § $ . Jimenez, June to

Aug.—Wing 60-63 ; tail 42-44 ; bill llJ-12 mm.
" Iris dark red in males, dark brown in females, feet pink,

bill black."

This series is rather puzzling. The males show a wide amoiuit
of individual variation, every shade of blue between the ultra-

marine of D. c. napaea and the deep purplish blue of D. c. ccere-

bicolor (of Bogot4) being represented. The lightest specimen,

no. 2006, from Noanama has the blue portions of the plumage of

exactly the same tone, and the mantle as well as the gular patch
as dull (greenish black) as topotypical Santa Marta skins, from
which it only differs by its smaller size and shorter bill. Next
come no. 2214 (Noanama), no. 564 (Jimenez), and the male from
Rio Oscuro, which are just a shade darker, more cobalt, with the
black of the mantle and throat deeper, less obscured by dull

greenish tips. Then follow ten specimens which have the plumage
more or less tinged with purple. Finally, three birds, nos. 2187
(Sipi), 508 and 541 (Jimenez), and a fourth from Paramba, N.W.
Ecuador, are quite as bright and deep purplish blue as Bogotili

skins.

74*
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In coloration, thei'e is no constant difference between the birds

from the foot-hills (Noanama, Novita, Tado, Sipi) and those

from the more elevated districts (Jimenez, 1600 to 2900 ft. ; Rio

Oscuro, 3000 ft,). The former are, however, on the average, smaller,

and have a shorter, slenderer bill, while the males from Jimenez,

etc., in dimensions, agree with skins from Bogota and Buca-

ramanga.
The females also are rather variable. Most of them have the

top and sides of the head turquoise-blue, scarcely darker than in

the female of D. c. ultraifnarina from Panama, while in two or

three these parts are of the same dark ultramarine-blue colour as

in Bogotd skins of D. c. coerehicolor.

From what I haVe said above, it is evident that the majority

of the West Colombian birds are not typical coerehicolor ; but in

view of their great individual variation, which completely connects

napaea, of Santa Marta, and ccerehicolor, of the Eastern Cordillera,

it seems inadvisable to separate them subspecifically since the new
" form " would mainly consist of " intermediates." One thing,

however, results fi-om the study of that series, viz., that both

napaea and coerehicolor are merely geographical races of D. cayana,

the passage being formed by D. c. ultramarina. Thus, we have

the following forms :

—

(a) D. c. cayana Linn. Eastern South America from Southern

Brazil to Trinidad, Guiana and Venezuela.

(b) D. c. glaucogidaris Berl. & Stolzm. * From the eastern

slopes of the Colombian Andes south through Peru to

Eastern Bolivia and Western Brazil (Mattogrosso).

(c) D. c. callaina Bangs f. Chiriqui and S.W. Costa Rica

(Pozo Azul etc.).

(d) D. c. ultramarina Lawr. % Isthmus of Panama, Eastern

Costa Rica, E. Nicaragua.

(e) D. c. napaea Bangs §. Santa Marta District, N. Colombia.

(f) D. c. cosrehicolor Scl. Andes of Colombia (Western and
Eastern Cordillera) and N.W. Ecuador. Typical in the

Eastern Cordillera.

On some future occasion I hope to give more details about the

variation and geographical distribution of the various races.

21. Chlorophanes spiza exsul Berl. & Tacz. (?)

[^Motacilla spiza Linnpeus, Syst. ISTat. x. p. 188 (1758

—

ex

Edwards : Surinam).]

Chlorophanes spiza exsul Berlepsch & Taczanowski, P. Z. S.

1883, p. 543 (1884—Chimbo, S.W. Ecuador).

* P. Z. S. 1896, p. 336 (Central Peru: La Gloria, La Merced).
+ Proc. Biol. Soc. Wash, xviii. p. 154 (1905.—Divala, Chiriqui).

t Proc. Acad. N. Sci. Philad. 1864, p. 106 (Isthmus of Panama).

§ Proc. Biol. Soc. Wash. xii. p. 143 (1898.—Santa Marta).
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C. atricapilla (errore) Sclater & Salvin, P. Z. S. 1879, p. 497
(Concordia, Remedies).

Nos. 2211, 2248, 2385. c^ c? ad. Noanama, 22.x. ; Novita

:

8.xi., 10.xii.08,—Wing 69 ; tail 45-48; bill 13-13| lum.

Nos. 2212, 2333. d juv., $ ad. Novita : 24.xi. ; Noanama:
22.X.08.—Wing 68, 65 ; tail 45 ; bill 13^ mm.

" Iris crimson, feet green, maxilla black, mandible yellow."

The adult males agree with typical specimens from West
Ecuador in size and in smallness of the bill ; but the coloration

is more bluish, especially below, though much less so than in the

Upper Amazonian race, C. s. ccerulescens Cass. * Birds from
Chiriqui and Costa Rica (El General de Terraba, Carrillo, La
Vijagua, etc.) are again more greenish, have longer wings (70-

74 mm.), and a longer, more robust bill (14|-16g mm.). They
are unquestionably subspecifically distinct. A larger series might
perhaps enable us to separate the West Colombian birds, but for

the present I leave them with C. s. exsul. According to this view,

C. s. exsul ranges from S.W. Ecuador north to the Pacific slopes

of Colombia.

22. Cyanerpes c^rulea microrhyncha Berl.

[Certhia cceridea Linnaeus, 8yst. Nat. x. p. 118 (1758

—

ex

Edwards : Surinam).]

Ccereha coerulea microrhyncha Bei'lepsch, Journ. f. Orn. xxxii.

p. 287 (1884—part. : type ex Bucaramanga, N. Colombia).

Com~eha cceridea (nee Linnfeus) Sclater & Salvin, P. Z. S.

1879, p. 497 (Remedies, Medellin).

Nos. 2257, 2262. J d ad. Novita: 10,ll.xi.08.—Wing 55,

53| ; tail 29, 27^ ; bill 18 mm.
No. 1961. (5 ad. San Joaquim, Bahia del Choc6, 3.viii.08.

—

Wing 54 ; tail 28 ; bill 17^ mm.
No. 2241. d ad. Rio Cajon : 5.xi.08.—Wing 55; tail 28;

bill 174 mm.
No. 2233. 6 juv. Cajon : 2.xi.08.

Nos. 2242, 2349. 5 j ad. Rio Cajon: 5.xi.08; Novita:
28.xi.08.—Wing 55 ; tail 27 ; bill 17 mm.

'' Ii-is dark brown (
d" d )• black

( $ ), bill black, feet wax-yellow

( d ),
green ( $ )."

The adult males agree in the shortness of the bill, and in the

pale azui-e-blue colour of the cheeks and anterior portion of the

crown, with a number of Bogotcl skins, but have slightly shorter

wings and tail. Two adult males from Pozuzo (prov. Huanuco,
Peru) are eqvially small while the bill is even a little shorter.

The difference in .size is, however, not likely to be constant, since

a single male from San Augu.stin, N. Bolivia (3500 feet), has

wings, tail, and bill fully as long as Colombian examples. There

* Chlorophanes ceerulescetis Cassiii, Proc. Acad. N. Sc. Pliilad. Nov. 1864, p. 288
(1866.—Yuracares, N.E. Bolivia).



1098 MR. C. E. HELLMAYR ON THE'

can be no question that G. c. mia^orJiyncha is a perfectly valid

form. Cfr. my remarks in Nov. Zool. xii. 1905, p. 9, and I. c. xiv.

1907, pp. 42-43.

Its range extends from the mountains of Colombia south to

Northern Bolivia.

23. CCEREBA CHLOROPYGA MEXICANA Scl.

[Ce7'thiola chloropyga Cabanis, Mus. Hein. i. p. 97 (1850.—
Bahia).]

Certhiola mexicana Sclater, P. Z. S. 1856, p. 286 (Jan. 1857.—
S. Mexico, probably Vera Cruz) ; Sclater & Salvin, P. Z. S.,

1879, p. 497 (Remedios, Medellin).

No. 2822. 2 ad. Pueblo Rico, 5200 ft. : 2.xi.09.—Wing 52|

;

tail 32; bill 12 mm.
" Iris dark brown, feet dark grey, bill black."

Identical with skins from Bogota and Western Ecuador which
I am unable to separate from others taken in Mexico and
Costa Rica.

Birds from Bucaramanga form the ti"ansition to C. c. luteola

Cab. Cfr. Berlepsch, Journ. f. Orn. 1884, p. 288.

24. Oryzoborus funereus ^thiops Scl.

\Orijzohorus fimereus Sclater, P. Z. S. 1859, p. 378 (1860.

—

Oaxaca, Mexico).]

Oryzoborus cethiops Sclater, P. Z. S. 1860, p. 88 (I860.—
Nanegal, W. Ecuador).

No. 1988. cT ad. Mouth of Calima, San Juan River, 13.viii.08.

—Wing 55 ; tail 51 ; bill 12 mm.
" Iris dark brown, feet and bill black."

This bird agrees, in size and colour, with a series from Western
Ecuador in the Mvinich Museum. Specimens from Guatemala,
which I take to be typical 0. f. funereus, have longer wings

(60 mm.) and tail (54 mm.), a slightly larger bill, and the females

are much brighter cinnamon underneath. These slight differences

might disappear on comparison of a larger series of Central

Amei-ican skins, but, for the present, I am unwilling to unite the

two forms withovit further evidence. O.f. cethiops, as defined

here, ranges over the forest district of Western Colombia and
Ecuador. Specimens from Antioquia * and Santa Marta which
I have not seen may also be referable to the southern race.

25. Sporophila ophthalmica Scl.

Spermophila ophthalmica Sclater, P. Z. S. 1860, p. 276 (end
of 1860—Babahoyo, W. Ecuador) ; Sharpe, Cat. Birds, xii.

p. 120 (Choco Bay).

Nos. 1979, 1991. J c? ad. Mouth of Calima, 13.viii.08

;

* O. funereus Scl. & Salvin, P. Z. S. 1879, p. 506 (Medellin).
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Guineo, R. Calima : 7.viii.08.—Wing 54-55 ; tail 45, 47 ;

bill 10 mm.
No. 2134. ? ad. Sipi : 30.ix.08.—Wing 53; tail 43;

bill 10 mm.
" Iris dark brown, feet and bill black."

One of tlie males (no. 1979: Guineo) agrees with West
Ecuadorian skins, the throat being white with a small black spot

at the base of the mandibular rami. In the other specimen

(no. 1991) the feathers of the upper throat are black, tipped with

white. Both have the black breast-band rather wider than the

large majority of Ecuador skins, though one or two of the latter

hardly differ in that respect.

The male from the mouth of the Calima (no. 1991) approaches

very closely black-throated males of S. aurita, and can only be

distinguished by the white tips to the feathei'S of the throat

!

S. ophthal'mica is no doubt merely a southern race of /S*. aurita^,

but luitil the status of this puzzling " species " is better understood,

it would be unwise to employ a trinomial appellation. Mr.
Ridgway's remarks (in Bull. U. S. Mus. no. 50, Part 1, 1901,

p. 573) should be carefully consulted.

S. ophthalmica is restricted to W. Ecuador and S.W. Colombia.

26. TeRSINA t VIRIDIS OCCIDENTALIS Scl.

[Hirundo viridis llliger, Prodr. Syst. Mamm. & Av. p. 229

(1811—based on " L'Hirondelle verte," Temminck, Cat. Syst.,

1807, p. 245, no. 986: Brasilia ;= $); cfr. Allen, Bull. Amer.

Mus. N. Y. ii. 1889, p. 70.]

Procnias occidentalis Sclater, P. Z. S. 1854, p. 249 (Apr. 1855.
—" Nova Grenada ").

P. tersa (nee Linneeus) Sclater & Salvin, P. Z. S. 1879, p. 497

(Remedios, Antioquia).

P. ccerulea occidentalis Berlepsch, Journ. f. Orn. 1884, p. 288

(Bucaramanga).

No. 2035. S ad. Noanama : 29.viii.08.—Wing 87 ; tail 56
;

bill 9 mm.
Nos. 2404-6, 2412. d c? ad. Novita : 16, 18.xii.08.—Wing

81-85 ; tail 52-55 ; bill 9-10 mm.
" Iris brown, feet and bill black."

The series agrees, in size and coloration, with other specimens

from Bogota, Eastern Ecuador, Venezuela (Cumana), etc. Cfr.

my remarks in Nov. Zool. xvii. 1910, p. 271 . Birds from Eastern

Brazil (Bahia, Rio) are much larger, and the males have the

plumage of a decidedly paler, more greenish blue (nile-blue).

* Not having seen white-throated males (=hicksii Lawr.) I am unable to say-

in what way they differ from S. ophthalmica, but, judging from published de-

scriptions, the only character of the northern form appears to consist in the rather

wider black band across the chest.

t For change of generic name see Ridgway, Bull. U. S. Mus. no. 50, pt. iv. p. 880,

footnote b
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27. EuPHONiA FULViCRissA Scl. [a subsp. ?].

Euphonia falvicrissa Sclater, P. Z. S. 1856, p. 276 (Jan.

1857.— "Santa Martha in New Grenada"); Cassin, Proc.

Acad. N. Sci. Philad. 1860, p. 143 (Falls of the Truando)

;

Sclater & Salvin, P. Z. S. 1879, p. 498 (Remedios, Neche

:

Antioquia) ; Berlepsch, Journ. f. Orn. 1884, p. 288 (Bucara-

manga).

No. 2036. S ad. Noanama, 29.viii.08.—Wing 51 ; tail 29
;

bill 8| mm.
No. 2530. $ ad. El Tigre, 10.ii.09.—Wing 50 ; tail 28

;

bill 8 mm.
" Iris dark brown, feet black, bill black, lower mandible blue."

The adult male from Noanama and another, picked out from a

set of Bogota skins, in the Munich Museum are exactly inter-

mediate between specimens of E . fulvicrissa, from Panama and
Chiriqui, and E. f. purpurascens Hart. *, from N.W. Ecuador.
The back, upper wing-coverts, sides of the head and throat are

glossy metallic steel-blue in the Colombian skins, dull greenish

blue or bottle-gi'eeh in those from Central America, and bright

purple-blue, inclining to violet, in jmrjmrascens. Two skins of

the last named form f have very little, or no white at all, on the

outermost rectrix, while in the specimens from Chiriqui,

Panama, and Bogota a large portion of the inner web is white.

As, however, the male from Noanama agrees, in that respect, with
purpurascens, much impoi-tance cannot be laid vipon this

character.

The type of E . falvicrissa in the British Museum, said to be
fi'om Santa Marta, where, however, recent travellers did not meet
with the species, is to be examined in order to ascertain whether
it belongs to the Colombian or Yeraguan race.

28. EuPHONIA XANTHOGASTER CHOCOENSIS Hellm.

[^Euphone xanthogaster Sundevall, Vetenskaps Akad. Handl.
1833, p. 310, pi. 10. fig. 1 (= 6 ad.) (1834.—"Brazil").]
Euphonia xatdhogaster chocoensis Hellmayr, Rev. Frang. d'Orn.

no. 22, p. 23 (1911.—Rio Cajon, W. Colombia).

No. 2015. d ad. Noanama : 26.viii.08—Wing 61 ; tail 35|

;

bill 7^ mm.
Nos. 2235, 2236 J. J 6 ad. Rio Cajon: 3.xi.08.—Wing 58,

59; tail 33, 34; bill 8 mm.
Nos. 2086, 2176. 2 2 ad. Sipi : 16.ix., lO.x.08.—Wing 56,

57 ; tail 30, 31 ; bill 7A-8 mm.
" Ii-is black (6), dark brown ( ? ), feet dark grey ( J ),

grey ( 5 ),

bill black, mandible blue."

* Novit. Zool. viii. p. 377 (1901.— Paiiibilar, N.W. Ecuador; type in Tring
Museum).
t The type from Pambilar; and aiiotaer from San Ja%ier, both in the Tring

Museiim.

X Type of subspecies.
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This new subspecies is most nearly allied to typical E. xantho-

gaster, from Brazil, Peru and Ecuador, but difters in its generally

smaller size, especially shorter and. smaller bill. The males, too,

have the underparts much clearer chrome-yellow, without any
trace of the orange tinge which is always well pronounced along

the middle line in the eastern race ; the females also may be

distinguished by the nearly pure cinereous instead of bufi'y grey

colour of the throat and breast, and by having the middle of the

abdomen much paler buffy. Forehead and crown, in the males,

are clear chrome-yellow, as in average specimens of xanthogaster.

E. xanthogaster brevirostris Bonap. *, from Bogota, is much
larger (wing 64-65 ; tail 38-40 ; bill 9 mm.), has the foreneck

and middle of the belly tinged with orange, and the occiput of a

deep brownish orange colour. E. x. hrunueifrons Chapm. t, from
South-eastern Peru, is of the same size as brevirostris, but the

crown is still darker, dull orange I'ufous.

The new form has been compared with large sei'ies of the

various races. Besides the thirteen specimens in the Munich
Museum, I had before me twelve from the Berlepsch Collection,

and three belonging to the Vienna Museum.

29. Chlorochuysa xitidissima Scl.

Chlorochrysa nitidissima Sclater, P. Z. S. 1873, p. 728(1874.

—

Antioquia) ; idem, Ibis, 1875, p. 466, pi. x. ; Sclater & Salvin,

P. Z. S. 1879, p. 498 (Jerico, Antioquia).

No. 3757. J imm. Siato, Rio Siato : 16.ix.09.—Wing 67
;

tail 44 ; bill 12 mm.
No. 3745. $ imm. Pueblo Rico : 9.ix.09.—Wing 67 ; tail 43

;

bill 13 mm.
'• Iris brown, feet grey, bill black."

This species was discovered by the late T. K. Salmon at Jerico,

south of Medellin, on the left side of the Cauca River, in the
Western Cordillera of Colombia. Dr. Sclater described and
figured the adult male. Specimens transmitted by the late J.

H. Batty from Riolima (Cauca Valley) agree perfectly with the
original description.

The immature male and female difl'er in lacking the lemon

-

yellow interscapulium (which is mainly green with but a faint

yellowish tinge) and in having the middle of the belly dull grey
instead of black. Moreover, the general colour is not so bluish.

C. nitidissima is apparently restricted to the Western
Cordillera of Colombia, and found only at altitudes above
,5000 feet.

30. Calospiza JOHANNA Dalmas.

CaUiste johaimce Dalmas, Bull. B. O. C. xi. p. 36 (1900.—El

* Evphonia hreoirostris Bonaparte, Rev. Mag. Zool, (2) iii. p. 136 (1851 ; ex
Columbia).

t Euplionia xanthogastra hrunueifrons Chapmarij Bull. Amer. Mus. N. H. xiv.

p. 226 (1901.—luca Mines, S.E. Teru).
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Paillon, near Buenaventuxu, Choco, W. Colombia) ; Sclater, Ibis,

1901, p. 597, pi. xii. fig. 2 (Paramba, N.W. Ecuador).

No. 2698. c^ ad. Tado, 7.vi.09.—Wing 73 ; tail 50 ; bill

lOg mm.
No. 2388. $ ad. Novita : 10.xii.08.—Wing 67; tail 46;

bill 10 mm.
No. 2589. (? juv. Condoto: 10.iv.09.—Wing 71^ ; tail 49

;

bill 9 mm.
" Iris dark brown, feet dark grey, bill black."

Two more specimens, a female and an immature bird, sex not

determined, from Tado, June 1909, are in Mr. Rosenberg's

possession.

There is very little difference between male and female, except

that the latter is rather smaller and not quite so bright on the

head and breast. The young bird lacks the golden hue on the

green portions of the plumage, the black of the head and throat

is much duller, and the beautiful golden yellow rump of the advilts

is but faintly indicated by a small patch of dull yellow.

C. johannce is another species peculiar to the humid forest

region of the Pacific coast. Besides the above specimens, and

the type (now in the Tring Museum), the only other examples

on record are two from Paramba, N.W. Ecuador, procured by

one of Mr. Rosenberg's coi-respondents*.

31. Calospiza rufigula Bonap.

Tanagrella rufigula Bonaparte, Compt. Rend. Acad. Sci. Paris,

xxxii. (seance 20. Jan.) p. 77 (1851.—Ecuador, Bourcier coll.);

idem. Rev. Mag. Zool. (2) iii. p. 130 (mars 1851,—reprint of orig.

descr.).

Calliste ruflgularis Sclater, Cat. B. Brit, Mus. xi. p. 107 (Pasto,

Colombia f—Lehmann).

No. 2797. 5 ad. La Selva : 4600 ft., 15.X.09.—Wing 65;

tail 44; bill 10 mm.
" Iris dark brown, feet blue-grey, maxilla black, mandible

blue."

This bird is identical with typical specimens from Ecuador.

La Selva is the most northerly locality for G. rufigida yet known,

though an example had already been taken by Mr. Lehmann at

Pasto in Southern Colombia, near the Ecuadorian frontier.

32. Calospiza aurulenta aurulenta Lafr,

Tanagra (Aglaia) aurulenta Lafresnaye, Rev. Zool. vi. p. 290

(1843.—"Colombie," sc. Bogota).

Calliste aurulerota Sclater & Salvin, P. Z. S. 1879, p. 498 (Con-

cordia, Frontino).

* Dv. Sclatev's record (Ibis, 1901, p. 597) from Peru is a mistake, cfr. Hellmayr,

Ibis, 1910, p. 328, footnote f-

t Not Ecuador as stated I. cit.
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No. 3747. 2 ad. Pueblo Rico : 5200 ft., 10.ix.09.—Wing
73 ; tail 48; bill 10 mm.

" Iris dark brown, feet grey, bill black."

We have also several specimens from Rio Lima, 6000 ft.,

collected by the late J. H. Batty in August 1898. They agree

perfectly with typical Bogota skins, while birds from Western
Ecuador are generally slightly paler on the head and belly.

C. auridenta sclateri Lafr. replaces it in the Eastern Cordillera

of Colombia. It is known to me only from Bogota specimens.

33. Calospiza icterocephala Bonap.

Calliste icterocephala Bonaparte, Compt. Rend. Ac. Sci. Paris

xxxii. (seance 20. Jan.) p. 76 (1851.—Ecuador, Bourcier coll.);

Sclater, Contrib. Orn. 1851, part ii. April, p. 53, pi. Ixx. fig. 1 (the

type stated to have been obtained in the valley of Punta Playa,

south of Quito) ; Sclater k Salvin, P. Z. S. 1879, p. 498
(Frontino).

Nos. 2825, 2837. $ ? ad. Pueblo Rico : 2, 6.xi.09.—Wing71,
69 ; tail 45, 46 ; bill 1 1 mm.

" Iris dark brown, feet grey, bill black."

Agreeing with- specimens from Ecuador and Chiriqui. C. ictero-

cephala has a wide range, extending from Costa Rica to Western
Ecuador. I am unable to detect differences, either in size or in

colour, between skins from various localities.

34. Calospiza lavinia lavinia Cass.

Calliste lavinia Cassin, Proc. Acad. N. Sci. Philad. x. p. 178

(1858.—"Isthmus of Darien, New Grenada").

C. lavinice Cassin, Proc. Ac. N. Sci. Philad. 1860, p. 142 (" Camp
Toucey, in the mountains of the Rio Truando "—one S imm.)

;

idem, 1. c. 1864, p. 286, pi. i. fig. 1 (figure of type).

C. emilice Dalmas, Bull. B. 0. C. xi. p. 35 (1900.—San Jos6 and
El Paillon, near Buenaventura, W. Colombia) ; Sclater, Ibis,

1901, p. 596, pi. xii. fig. 1 (S. Javier, Rio Cachabe, N.W^. Ecuador) ;

'c/r. Hellmayr, Rev. Frang. d'Orn. no. 11, 1910, p. 161-162
(crit.).

Nos. 2149, 2159. 6 6 ad. Sipi : 2, 5.X.08.—Wing 67, 68;

tail 43, 44 ; bill 10 mm.
Nos. 2183, 2190. 6 6 juv. Sipi: 12, 14.X.08.—Wing 65

;

tail 44 ; bill 9| mm.
No. 2191. 2 ad. Sipi: 14.X.08.—Wing 63; tail 42; bill

9| mm.
"Iris light brown, feet grey, maxilla dark, mandible lighter

brown."

In addition, the Munich Zoological Museum possesses one

adult, one young male and two females, from San Jose, near

Buenaventura, 600 feet alt., which were formerly in Comte de

Dalmas' collection and formed part of the typical series of

G. emilice Dalm, As pointed out by me in Revue Frang. d'Orn.
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No. 11, p. 161-162, the blue-thvoated form is, however, the true

G. lavinia of Cassin, while the birds inhabiting Veragua and Costa

Rica will have to stand as C. I. dahnasi Hellm. C. I. lavinia

ranges from Darien through Western Colombia to Is.W. Ecuador,

whence the Tring Museum received several specimens, obtained

by Mr. G. Flemming at San Javier, on the banks of the Rio

Cachabi. It may be mentioned that the same institution

possesses also an adult male, taken by Mr. W. F. H. Rosenberg

in 1895 at Juntas, Rio Dagua.

35. Calospiza gyroloides gyroloides Lafr.

Aglaia gyroloides Lafresnaye, Rev. Zool. x. p. 277(1847—new
name for Aglaia peruviana (xiQC Tanagra peruviana Desmarest)

Swainson, Anim. in Menag. 1838, p. 356 :
" Peru"— errore ! we

substitute Colombia).

Calospiza gyroloides deleticia Bangs, Proc. Biol. Soc. "Wash. xxi.

p. 160 (1908.—San Antonio, W. Colombia, 5800 ft.).

Calliste gyroloides Wyatt, Ibis, 1871, p. 325 (Mountain chain

between Bacaramanga and the Magdalena) ; Berlepsch. Journ. f.

Orn. 1884, p. 289 (Bacaramanga) ; Sclater & Salvin, P. Z. S.

1879, p. 499 (Concordia, 6000 ft. ; Remedies, 2360 ft.).

No. 632. J ad. Jimenez, 1600 ft.; 6.viii.07.—Wing 81 ;

tail 55 ; bill Hi mm.
Nos. 2838, 3754. J J ad. Pueblo Rico, 5200 ft. ; 6.xi.,

14.ix.09.—Wing 78^, 82 ; tail 54, 57 ; bill 12 mm.
No. 3766., J ad.

~
Siato, Rio Siato, 5200 ft. ; 22.ix.09.—Wing

79 ; tail 54; bill 12 mm.
Nos. 3753, 3767. $ $ ad. Siato, Pueblo Rico: 13, 22.ix.09.—

Wing 74, 75 ; tail 52, 51 ; bill 11^ mm.
" Iris dark brown, feet leaden grey, bill black."

This series as well as other specimens from Rio Lima (Cauca

Yalley, 5000 ft.), Bucaramanga and Bogotji bear out the character

claimed by Mr. Bangs for his deleticia, viz., all have the lesser

wing-coverts green like the remainder of the wing. Unfortunately,

however, this form is the true gyroloides, as may be easily seen

on referring to the original description. Lafresnaye's name was

proposed as a mere substitute for the preoccupied term, peruviana

of Swainson, who expressly says : ^^shoulder-coverts green, instead

of golden yellow." The habitat assigned to peruviana by
Swainson—Lafresnaye does not trouble himself with localities

—

is, of course, erroneous since Peruvian birds, as will be shown
hereafter, possess a very large, golden yellow shoulder patch.

Swainson's type specimen is more likely to have come from the"

highlands of Colombia, to which the green -shouldered race appears-

to be confined. While I cannot, therefore, agree with Mr. Bangs
in the application of the name gyroloides, yet this author is

perfectly right in considering the Colombian and Central American

faces as distinct. The study of the fine series in the Munich
Museum, together with other specimens lent by Count Berlepsch,

Dr. Hartert, and Dr. ron Lorenz of A'^ienna, shows that there
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are at least tlu'ee geographical forms of C. gyroloides to be dis-

tinguished. In the following lines I give a short resume of their

characters which, I hope, will enable ornithologists to identify

the various subspecies.

(a) C. GYROLOIDES GYROLOIDES Lafr.

Hah. Mountains of Western and Central Colombia : Jimenez
(1600 ft.), Pueblo Rico, Siato (5200 ft.), San Antonio (5800 ft.),

province of Choco (^Palmer) ; Rio Lima (5000 ft.), Cauca [Batty)
;

Concordia (6000 ft.), Remedios (2360 ft.), Antioquia (Salmon)
;

Bucaramanga(Minlos, Wyatt) ; Fusagasuga (6000 ft. : Wheeler) *
;

also found in Bogota collections.

Adult. Bill large and heavy ; rufous chin spot immediately
followed by the cserulean blue colour of the under parts ; rufous

crown without any yellow border behind or with but a very

narrow, yellowish line ; lesser upper vnng-coverts green like the

median and greater ones, sometimes slightly more yellowish green

than the latter, but never yellow.

Specimens from different localities present the following

measurements :

—

Four adult males from Choco : Wing 78] -82 ; tail 54-57 ; bill

lU-12mm.
One adult male from Rio Lima, Cauca : Wing 82 ; tail 54

;

bill 12 mm.
One adult male from Bncaramanga (Mus. Berlepsch) : Wing

78; tail 53; bill 11 mm.
Seven adults from Bogota coll.f : Wing 75-82; tail 52-56;

bill lU-12 mm. *m-

Two'females from Choco : Wih^g*74, 75 ; tail 52, 51 ; bill 11 1,

12 mm.

(b) C. GYROLOIDES BANGSI, Subsp. n.

Hah. Costa Rica, Chiriqni, and apparently Western Ecuador.
2^y2)e in the Zoological Museum of Munich, No. 09.5340. J f d.

Boquete, Chiriqui, 3500 feet, December 17, 1904. H. J. Watson
coll.

Adult. Like C. g. gyroloides with no or very little green,

between the rufous chin-spot and the caerulean blue colour of the
under parts

;
yellowish border to posterior edge of rufous cap

absent or but faintly indicated : bill large and heavy ; but differs

in having the anterior lesser loing (or shoulder) coverts pale golden

yeJlow, this colour forming a conspicuous patch on the wing,

abruptly contrasting with the green of the remaining portion.

Specimens from different localities measure as follows :

—

Six adult males from Chiriqui : Wing 78-80 ; tail 54-55

;

bill 12 mm.

* Mr. Rosenberg tells me that thei-e are two specimens of the green-shoiildered
race from this locality in the British Museum, and that Salmon's two skins from
Antioquia belong- also here.

t Four in the Munich Museum, three in the collection of Count Ijerlepsch.
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One adult male from Costa Rica (Naranjo) : Wing 81 ; tail 56
;

bill 13^ mm.
Eight adult males from "Westei-n Ecuador (Intag, S. Nicolas,

Gualea): Wing 78-80; tail 52-58; bill 12-12i mm.
Five adult males from Paramba, N.W. Ecuador : Wing 75-79

;

tail 52-55; bill 12 mm.
Remarks. It is a curious fact that the birds from Western

Ecuador should belong to the Central American race, and not to

C g. gyroloides which is found in the neighbouring republic of

Colombia. However, all of the many specimens—nearly thirty

from Paramba, and eleven from other localities in Western
Ecuador—which I have been able to examine showed the pale

golden yellow shoulder-spot well-developed, thereby difiering very
markedly from the Colombian form with its vmiform green wings.

Although the majority of the Ecuadorian skins have the blue of

the rump rather lighter, and the top and sides of the head
somewhat clearer rufous, yet many specimens are quite indis-

tinguishable from the Chiriqui ones. I do not, of course, believe

in a discontinuous distribution, and fully expect that G. g. bangsi
will be found to exist in the Colombian coast district, having
thus an vininterrupted range from Western Ecuador to Chiriqui,

while C. g. gyroloides is most probably confined to the high, open
country of the interior. This view is also shared by Mr. W. F. H.
Rosenberg, who has a considerable knowledge of the local distri-

bution of birds in those western districts.

The single Costa Rica male has a decidedly longer bill than any
other example examined by me.

I have named the new for^^U^r Mr. Outram Bangs, of Boston,

in i-ecognition of his numerWs important contributions to the
ornithology of tropical America.

(c) C. GYROLOIDES CATHARINE, Subsp. n.

Hab. Upper Amazonia : from the eastern slopes of the Andes
in Colombia (Rio Meta*) and the banks of the Rio Negro
(Marabitanas, Rio Xie) through Eastern Ecuador and Peru to

Northern Bolivia (Yuracar^s).

Type in the Zoological Museum of Munich, No. 11,399 c? ad.

Chaquimayo Carabava, S.E. Peru, 3000 feet, 29.viii.1910. H. &
C. Watkins coll. no."'327.

Adult. Smaller, with a much weaker, slenderer bill ; rufous cap
bordered behind by a very distinct, golden yelloio hand, from 2

to 3 mm. wide ; upper throat dark green, separating the rufous
chin-spot from the blue foreneck ; the whole of the lesser and the

adjoining median iipper wing-coverts deep orange golden, forming
a very large, bright shoulder-patch. This patch is about twice as

large as in C. g. bangsi, and of a much deeper, more orange golden
tinge.

* According to Mr. Rosenbero:, the British Museum has four adult birds of this

form from the Rio Meta (800-1500 ft. ; Wheeler coll.) and several others obtained
by Buckley in Eastern I]cuador.
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Specimens from diflerent localities measure as follows :

—

Three adult males from Ohancliamayo (C. Peru) : Wing 75-77;
tail 49-53; bill 10-11 mm.
One adult male from N. Peru (Huayabamba).—Wing 73 ;

tail 48: bill 11 mm.
Four adult males from 8.E. Peru (Marcapata) : Wing 73-76

;

tail 52-54; bill 11 mm.
Three adult males from Upper Rio Negro* : Wing 70-72 : tail

47-49i
; bill 10 mm.

Two adult males from the Ptio Putumayo, S.E. Colombia
(Mus. Berlepsch): Wing 70|, 71 : tail 49, 50; bill 10-10| mm.
Two adult males from Bogota collections: Wing 75, 76; tail

53, 54 ; bill 10^, 11 mm.
Remarks.—These fifteen examples difFer very conspicuously

from C. g. bangsi in the characters given above. The three from
the upper Rio Negro and one from the Putumayo have tlie head
of a deep chestnut-brown (instead of cinnamon-rufous) colour, but
the second specimen from the Rio Putumayo and the two Bogota
skins agree with the Peruvian ones. The dimensions are also

rather variable, though apparently not connected with any
particular geographical area.

I have named this well-characterized new form after my wife,

who takes considerable interest in ornithology and has materially

helped me in the preparation of this report.

36. Calospiza palmeri Hellm.

Calosjnza jyfdmeri Hellmayr, Rev. Fran^. d'Ornith. No. 4, p. 49
(1909.—Sipi, W. Colombia) ; idem. Ibis, 1910, p. 330, pi. v.

Nos. 2164, 2166 1, 2167, 2186. 6 6 ad. Sipi, Rio Sipi:

7, 13.X.08.—Wing 80i-83; tail 55^-60; bill 10-11 mm.
No. 2165. 2 ad. Sipi: 7.X.08.—Wing 76^; tail 50; bill

11 mm.
" Iris dark brown, feet and bill black."

This fine new bird was fully described by me I. c. and is faith-

fully depicted on plate v. in ' The Ibis,' 1910.

Mr. Palmer has not succeeded in getting additional specimens
of this Tanager.

37. Calospiza larvata fanny Lafr.

Aglaia Fanny Lafresnaye, Rev. Zool. x. p. 72 (1847—" in Nova
Grenada " (Delattre)— sc. Buenaventura, W, Colombia. +)

Calliste francescce Cassin, Proc. Acad. N. Sci. Philad. 1860,

p. 142 (Turbo, N.W. Colombia).

* Two from the Rio Xie, .June 1831, one from Marabitaiias, March 1831, ohtained
by J. Natterer, Vienna Museum [= Calliste gyroloides Pelzeln, Orn. Bras. iii. 1869,

p. 207].

t Type of species.

X The type is in the Museum of the Academy of Natural Sciences in Philadelphia

{cfr. Stone, Proc. Acad. N. Sci. Philad. v. 1899, p. 51). and not in Baron de Lafresnaye's
Collection, as en'oneonsly stated by Ridgway (Bull. U. S. Mus. no. 50, pt. ii. p. 50).
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C. larvata francescce Havtert, Nov. Zool. v. 1898, p. 482

(Cachabi, N.W. Ecuador).

Calliste larvata (errore, nee Dubus) Sclater & Salvin, P. Z. S.

1879, p. 499 (Remedios, Atitioqvua).

Nos. 2050, 2062. c? c? ad. Noanania : 2, 4.ix.08.—Wing 69
;

tail 47^-49 ; bill 10 mm.
Nos." 2063, 2199, 2200. $ 9 ad. Noanama : 4.ix., 18,

19.X.08.—Wing 65-68^ ; tail 44-47 ; bill 10 mm.
No. 2408. 2 ad. Novita: 17.xii.08.—Wing 65| ; tail 46;

bill 11 mm.
No. 2032. c^ juv. Noanama : 28.viii.08.

" Iris dark brown, feet and bill black."

This is the true C. I. fanny which was originally described from

specimens obtained by Delattre in the same district of Western
Colombia. The comparison of these birds with the large

series in the Munich Museum clearly proves that the Central-

American form has beeia wrongly referred to C. I. fanny by
Sclater, Ridgway, and others. C. I. favny as represented by
specimens from Western Colombia and N.W. Ecuador (which

are exactly similar) is an exceedingly well characterized race. The
greater upper wing-coverts and the remiges are either uniform

black or show only the faintest trace of greenish fringes in their

apical half ; the lower back and rump are very pale sky-blue ; the

blue frontal patch is very strongly developed, reaching as far as

the posterior edge of the eye ; the flanks are washed with pale

sky-blue, without any purple-blue admixi.iu'e ; the bill is small

and slender. Birds from Ohiriqui and S.W. Costa Rica (Guana-

caste, Pozo Azul de Pirris), however, differ at a glance in having

the greater wing-coverts and remiges very distinctly margined

with pale green, and the flanks much more extensively and darker

blue, with a strong purplish blue tinge anteriorly. Moreover, the

blue frontal patch is much more restricted, never reaching further

back than to above the middle of the eye, and the bill is larger

and stouter. In all of these points they agree with C I. larvata

Dubus*, of which we have a fair series fi-om Guatemala and
Eastern Costa Rica (Carrillo), but may easily be distinguished

from that form by their coppery-golden, instead of deep coppery

reddish-brown thi'oat, much paler blue cheeks with very little

purplish tinge, and slightly paler blue rump.

G. I, fanny is restricted to the forest-belt bordering the Pacific

coast, ranging from N.W. Ecuador (Cachabi, S. Javier, PambiUr)
to Turbo, on the Gulf of Uraba, N. Colombia.

38. Calospiza ruficervix ruficervix Prev. & Des Mui-s.

Tanagra ruficervix Prevost & Des Murs, Voyage de la Yenus,
Atlas, Oiseaux, pi. v. fig. 1 (1846—no localit)^.

T. {Calliste) rufivertex iidem, 1. c, Zool. (text), Y, 1, p. 212

* Calliste larmta T)\\h\\*, Esquiss. Oniitli. j)!. (1845(?).—Tabasco, S.E. Mexico).
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(I800. —The type stated to be from Gaateiaabi, wliich is (loul)tless

a mistake).

(JcdUste ruficervix Sclater & Salvin, P. Z. S. 1879, p. 499 (Con-
cordia).

Nos. 2813, 2824. 2 $ ad. Pueblo Rico : 20, 26.X.02.—Wing
72, 70; tail 48; bill 10 mm.

" Ii'is dark brown, feet grey, bill black."

The Munich Zoological Museum also possesses an adult male
from Rio Lima, 5000 ft., taken in August 1898 by the late

J. H. Batty.

The birds from Western Colombia are in every respect similar

to others from Bogotd and Western Ecuador in our collection.*

G. r. ruficerinx is found only in Colombia (Western Cordillera

and Bogota-coll.) anrl Western Ecuador (Pallatanga, Cayandeled),
living at rather high altitudes. In Eastern Ecuador (Machay,
Napo) it is representerl by the well-characterized C. r. taylori

Tacz. & Berl. f, while, in Peru and Northern Bolivia, C. r. fulvi-

cervix Scl. & Salv. J takes its place. Of this last-named
form, the Munich Museum possesses specimens obtained by
Mons. G. A. Baer at Nuevo Loreto, Northern Peru, in June
1900.

39. Calospiza labuadorides Boiss,

Tanagra (Aglaia) labradorides Boissonneau, Rev. Zool. iii. p, (i7

(1 840.—Santa-Fe-de-Bogotci).
Calliste labradorides ^clater <k Salvin, P. Z. S. 1879, p. 499 (Con-

cordia, Santa Elena).

No. 3751. $ ad, Pueblo Rico: 9.ix.09.—Wing 65; tail 47 ;

bill — mm.
" Iris dark brown, feet grey, bill black."

We have also an adult male procured by J. H. Batty at Rio
Lima, 5000 ft., in Aiigust 1898. The birds from the Western
Cordillera agree perfectly with a series of Bogota skins.

0. labradorides is peculiar to the mountains of Colombia.

40. BUTHRAUPIS MELANOCHLAMYS Hellm,

J3. melanochlamys Hellmayr, Bull. B. 0, C. xxv. no. clxi.

p. 112 (June 1910.— La Selva, W. Colombia).

No. 2796. 2 ad. La Selva, Rio Jamaraya, 4600 ft., 15.X.09.

TyjK of species. No. 10.2378. Coll. Zoological Museum, Munich.
Head all round, back and scapulars deep black, with a faint

silky gloss ; lower rump and upper tail-coverts rather dull indigo-

* None of the many specimens I have examined showed any trace of the white
auricuhn- spot or any white on the lesser wing-coverts, characters given by
Dr. Sclater for his Calliste leucotis (Contrib. to Ornith. 1861, pt. ii. April, p. 08.

—

Kc\iador).

t Calliste taylori Taczanowski & Berlepsch, P. Z. S. 1885, p. 75 (1885.—Machay,
E. Ecuador).

X Calliste fulvicervix Sclater & Salvin, P. Z. S, 1876, p. 354, pi. xxx. fig. 1

(Aug. 1876.—Tilotilo, N. Bolivia.)

Proc. ZooL. Soc— 1911, No. LXXY. 75
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blue (Viilette's Code ties Couleurs, no. 417) ; lesser and median
Tipper wing-coverts uniform bright indigo-blue (in shade between
nos. 411 and 412 of Valette's Code), forming a large pale blue

shoulder-patch ;
greater series dusky, on the outer web washed

with dull bluish; primary coverts, remiges and rectrices blackish,

narrowly fringed with dull bluish along outer margin. Below :

throat and sides of breast deep black, like the back ; flanks duller

and inclining to blackish slate-colour ; rest of under parts bright

saftVon-yellow, passing into a deeper, more orange tinge on the

middle of the chest. Axillaries pale yellow, under wing-coverts

yellowish white.

Bill uniform black. " Iris brown, feet black."

Wing 90; tail 53; bill 15| mm.
Mr. Palmer obtained a single specimen of this distinct species

on the San Juan slopes of the Western Cordillera. It belongs to

that section embracing B. arccei Scl. ife Salv.* and B. rothschildi

Berl.t, but differs conspicuously in coloration. The most im-
portant characters of B. inelanochlamys are the bright, pale blue

shoulder-patch, altogether absent in both of its allies, and the

deep black colour of the head, mantle, and scapulars, without any
bluish tinge. B. arccei resembles it in having the breast and belly

bright yellow, but the sides and flanks, instead of being exten-

sively uniform deep black, are merely clouded with dusky, and
the upper parts as well as the throat are strongly glossed with
dai'k purplish blue. B. rothschildi, from the, foot-hills of North-
western Ecuador, has, like the new species, the head and throat

deep black ; however, the back, scapulars, upper wing- and tail-

coverts are conspicuously glossed with purplish blue, while the

under parts, with the exception of an orange-yellow patch on the

foreneck, and the lemon-yellow anal region and under tail-coverts,

are black, with a more or less distinct pui'ple-bkie sheen.

The bill is deep black in all three species which eventually

will prove to be geographical representatives. Their range is

singularly restricted :

—

(a) B. arccei Scl. & Salv. inhabits the Cordillera del Chucii,

Vei^agua.

(b) B. 'inelanochlamys Hellm. is found in the Western Cordillera

of Colombia, on the sources of the San Juan River.

(c) B. rothschildi Berl. is met with in the foot-hills of North-

Western Ecuador : Cachabi (450 ft.), Rio Pichiyacii (500 ft.), etc.

41. BUTHRAUPIS AURBOCI>fCTA Hellm.

B. aicreocinctct Hellmayr, Bull. B. 0. C. xxv. no. clxi. p. Ill

(June 1910.—Tatama Mountain, W. Colombia).

No. 3487. J ad. TataiTid Mountain, Choco, 6700 feet, 8.X.09.

Type of species. No. 10.2377. Coll. Zoological Mvisetuu, Munich.

(S ad. Top and sides of the head, and nape deep black, with the

* P. Z. S. 1869, p. 439, pi. xxxi. (Cordillera del Chucu, Vei-as;na).

t Bull. B. 0. C. vii. p. Hi (Oct. 1897.—Cachabi, N.W. Ecuador); Hartert, Nov.
Zool. V. 1898, p. 482, pi. ii. fig-. 2.
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exception of a broad, bright saiiVon -yellow band which starts from
above the eye and descends the sides of the neck where it joins

the yellow malar stripe. Back bright olive-green ; upper wing-
coverts dull iudigo-blue, those of the greater series dusky on the

inner web
;
primary coverts and remiges black, edged with dull

indigo-blue, the innermost secondaries washed with the same
colour on both webs ; rectrices blackish, exteriorly bi'oadly mar-
gined with bright olive-green. Cheeks and malar region bright

saffron-yellow ; large chin-spot pale yellow, some of the feathei'S

with slight dusky edges ; throat and sides of the foreneck black,

the fea.tliers of the former with half-concealed, subterminal spots

of pale yellow ; a large, bright golden-yellow patch in the middle
of the foi'eneck ; remainder of under parts olive-green, lighter

and more yellowish than the back ; under tail-coverts lemon-
yellow, with the basal half olive-green. Axillaries dusky, tipped

with greenish ; under wing-coverts greyish white.
" Iris brown, feet dark brown, maxilla black, mandible yellow."

Wing 93 ; tail 60 ; bill 14 mm.
This species, of which Mr. Palmer sent only a single adult bii'd, is

most nearly related to B. edwardsi Elliot.* The two species agree

in the colour of the baciv, wings and tail, in having the breast and
abdomen olive-green, with a lai-ge, golden-yellow patch on the
foreneck, also in the shape and coloration of the bill ; but
B. edwardsi may be distinguished at a glance by having the sides

of the head uniform pale blue, without any yellow or black.

B. aitreocincta is known only from the Tatama Mountain, on
the sources of the San Juan River, in the Western Cordillera of

Colombia.

B. edwardsi is an inhabitant of the high mountains of Southern
Colombia and Northern Ecuador. The type, in the Paris Museum,
was brought by M. Triana from an uncertain locality in " New
Grenada." A single specimen was obtained by Prof. Orton at

Chillo, on the western slope of the volcano Antisana, 10,000 ft.

alt.t, Ecuador, and the British Museum received three examples
from Pasto, S. Colombia t, through Mr. Lehmann. Count Ber-

lepsch possesses a female picked out from a lot of Quito-skins.

There is, in the United States Museum at Washington f, a skin

said to be from Esmeraldas, N.W. Ecuador, but this locality is,

no doubt, incorrect.

42. COMPSOCOMA NOTABILIS Jard.

Tanagara (sic) notahilis S-AY(\'n\e, New Edinburgh Philos. Journ.

(n. s.) ii. p. 119 (July 1855.—Eastern Cordillera, Ecuador.

W. Jameson coll.).

Nos. 3785, 3786. S 6 ad. Tatama Mountain, 6700 ft.,

8.X.09.—Wing 99, 100 ; tail 82, 83; bill 19 mm.
" Iris brown, feet black, maxilla black, mandible blue."

* Nouv. Avcli. Mus. Paris, i. Bull. p. 77, pi. iv. fig. 2 (1865.—" Nouvelle Grenade , ).

t Salvin, Ibis, 1874, p. 307.

X Not Ecuador, as stated in the Cat. R. Brit. Mus. xi. p. 150.

75*
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Tlie specimens coiTespond to tlie original description, and to

the figure in P. Z. S. 1855, plate xci.

So far as I know, this beautiful species has not been recorded

before from Colombia, and was reported only as an inhabitant of

the highlands of Northern Ecuador.

43. Tanaqra palmarum melanoptera Scl.

\_Tanag)-a pcdmarum Wied, Reise nach Brasil. ii. p. 76 (1821.

—

Canavieras, Bahia.]

T. melanoptera (Hartlaub MS.) Sclater, P. Z. S. 1856, p. 235

(Jan. 1857.—Eastern Peru, etc.).

T. palmarum (nee Wied) Sclater & Salvin, P. Z. S. 1879,

p. 500 (Remedios).

T. j). melanoptera Berlepsch, Journ. f. Orn. 1884, p. 291

(Bucaramanga)

.

Nos. 2499, 2650, 2682. J S ad. Novita : 28.i.09 ; Tado :

18.V., l.vi.09.—Wing 92; tail 70-72 ; bill 13 mm.
No. 2805. c? ad. Loma Hermosa, 4180 ft., 23.X.09.—Wing

94; tail 73 ; bill 13 mm.
Nos. 2424, 2649, 2716. $ad., $ jr., S j'lv. Novita: 22.xii.08;

Tado: 18.v., 18.vi.09.—Wing 89-90; tail 72, 70, 67
;
_bill 12^-

13 mm.
" Iris dark brOwn, feet grey, bill black."'

The adult birds agree with topotypical skins from Northern

Peru and others fi-om Eastern Ecuador (Napo), Venezuela, Trini-

dad, etc., except that tlie top of the head is of a paler, duller

yellowish olive. In this respect they resemble a series of Bogotd

skins. It must be mentioned, however, that two or three from

Bogota have the cap quite as bright olive-yellow as the Peruvian

ones. More information about tlie geographical distribution of

these forms is required before any further separation can be

attempted.

T. p. vioUlavata Berl. k Tacz.,* from Western Ecuador, is very

different from the Colombian birds. It has both the upper and
lower parts much more strongly suff"ased with violet, and lacks

the olive-yellowish cap, the pileum being bluish like the back.

44. Ramphocelus icteronotus Bonap.

Ramphocelus icteronotus Bonaparte, P. Z. S, 1837, p. 121 (1838,

June.—loc. ign., type in Paris Museum) ; Cassin, Proc. Acad,

N. Sci. Philad. 1860, p. 141 (Turbo, Rs. Atrato and Truando).
Rhamphoco'lus icteronotus Sclater & Salvin, P.Z. S. 1879, p. 501

(Remedios, Neche).

Nos. 1969, 2207, 2407. c^ S ad. Guineo : 5.viii.07 ; Nwita :

17.xii.08; Noanama: 21.X.08.—Wing 85-87; tail 72-78 ; bill 15-

16 mm.
No. 2433. S vix ad. Novita : 24.xii.08.—Wing 85 ; tail 75

;

bill 15 mm.

* P. Z. S. 18S3, p. 546 (1883.—C'liimbo, S.W. Ecuador).
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Xo. 2110. 6 imm. Sipi : 23.ix.08.—^Ying 85; tail 77;
bill 16 mm.

Nos. 1956, 2228, 2240. $ ?. San Joaquim, l.viii.08 ; Eio
Caj.jn: 2, 5.xi. 08.—Wing 79-82; tail 71-76; bill 15-16 mm.

"Iris red, dark brown (no. 2433), feet blue-grev or blue,

bill blue."

The jMunich Museum also possesses specimens obtained by the

late J. H. Batty on the Rio Guapi, 200-300 feet alt.

R. icieronotus ranges from Yeragua to S.W. Ecuador (district

of Guayaquil) *, frequenting the forest-region, fi-om sea-level up

to about 3000 feet.

45. PiRAXGA RUBRA RUBRA Linn.

Fringilla rubra Linnseus, Syst. Nat. x. p. 181 (1758.— based

on Catesby, Xat. Hist. Carolina etc. i. p. 56, pi. 56 ; Carolina,

Virginia).

Pyranga a^stiva Cassin, Proc. Acad. X. Sci. Philad. 1860, p. 140

(Turbo); Sclater & Salvin, P. Z. S. 1879, p. 502 (Concordia,

Frontino).

Xos. 2203, 2213, d d ad. Xoanama, 100 ft., 20, 22.X.08,—

Wing 94, 95 ; tail 74, 76 mm.
Xo. 2223. c? ad. Rio Cajon : 30.X.08.—Wing 96 ; tail 73 mm.
Xos. 2817, 2823, 2830. J dad. Pueblo Rico,'^5200 ft., 28, 30.x.,

3.xi.09.—Wing 93, 96, 99 ; tail 72, 74, 76 mm.
Xo. 2204. cJ j^^iv. Xoanama : 20.x.08.

Xos.2224, 2251, 2390. $ $ . X'ovita : 9, ll.xii.08 ; Rio Caj.m :

30.X.08.—Wing 92-93 mm.
" Iris dark brown, feet grey or purplish grey, maxilla yellowish

brown or horn-colour, mandible yellowish brown, yellow, or grey."

A common winter visitor to South Ameiica.

46. Phcexicothraupis cristata Lawr.

Phcenicothraupis cristata Lawrence, Ann. Lye. X. H. X. Y. xi.

p. 70 (Feb. 1875.—Bogota).
Phcenicothraupis cristata Sclater ct Salvin. P. Z. S. 1879. p. 502

(Frontino, Antioquia) ; Bangs, Proc. Biol. Soc. AY ash. xxiii. p. 75

(Xaranjito, R. Dagua).

X^os. 3778, —. S S ad. La Selva, 4600 ft., Oct. '09.—Ylng
97, 98; tail 85, 89; bill 18, 19 mm.

Xo. — (not numbered). S ad. Pueblo Rico, 5200 ft.,

X^ov. '09.—Yaug 98 : tail 89 : bill 17| mm.
Xo. — (not numbered), d ad. Loma Hermosa, 4150 ft.,

Oct. 20, '09.—Wing 100 ; tail 90; bill (damaged) mm.
Xos. 2739, 2829."$ $ ad. Pueblo Rico: viii, 3.xi.09.—Wing

94, 95 ; tail 86 ; bill 18, 20 mm.

* Ridgway (Bull. U.S. Mus. no. 50, pt. ii. r. 114) erroneously included " Central

Peru " in the habitat of this species. Palmal whence Taczanowski (P. Z. S. 1877,

p. 332) recorded a couple, is not in Peru, but in the district of Santa Rosa, province

of Guayaquil, S.W. Ecuador. E. icteronotus does not occur anywhere in Peru.
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Ko. 3752. $ juv. Pueblo Rico : 13.ix.09.—Wing 88 ; tail 81
;

bill 17 mm.
" Iris brown (adult), grey (juv.), feet brown, bill black."

The adult males have the back deep vinous red, the upper

wing-coverts and outer webs of the quills scarcely duller. The
females are smaller ; the crest is duller and more of a scarlet red

;

the throat rather lighter red ; the back and Avings are much
duller, brownish vinaceotis ; breast and abdomen decidedly paler

pink, with the greyish bases of the feathers more plainly showing

through, etc.

The young bird has the upper parts dusky brown, with the tail-

coverts and rectrices dull testaceous, the lower surface dingy

cinnamomeous passing into dark brown on throat and foreneck.

Thei'e is no trace of the i-ed crest, only a few of the crown-feathers

are narrowly edged with dull reddish.

P. cristata is peculiar to the mountainous districts of Western
Colombia. It is only occasionally met with in Bogota collections.

47. Chlorothraupis olivacea Cass.

Orthogonys olivaceus Cassin, Proc. Acad. N. Sci. Philad, 1860,

p. 140(1865.—"Cordilleras Mountains, on the River Truando,

New Grenada"); Sclater & Salvin, P. Z. S. 1879, p, 502 (Reme-
dios, Keche).

Chloroihraiqiis olivacea Hartert, Nov. Zool. v. 1898, p. 483

(Cachabi, N.W. Ecuador).

Nos. 2137, 2232. S 6 ad. Sipi : 11.x. ; Rio Cajon : 2.xi.08.—

Wing 92, 94; tail 63^, 65 ; bill 18^, 19^ mm.
No. 2379, S inim." Novita : 9,~xii.08.—Wing 89 ; tail 63

;

bill 18| mm,
Nos. 1962, 2101, 2111, 2123. ? $ ad. & imm. S. Joaquim :

3.viii. ; Sipi : 21, 23, 26.ix.08.—Wing 85, 86, 86, 90 ; tail 59-60
;

bill 18-20 mm.
" Iris dark brown, feet blue or dark grey, maxilla black,

mandible blue."

Ndult males are dark bi'ownish green above and have the

feathers of the pileum broadly centred with blackish ; the lower

parts are nearly uniform olive-green except the upper throat,

which is light yellow. The females are much smaller, ligliter

green above, and more yellowish green below with the whole
throat and middle of foreneck pale yellow; the pileum is uniform
olive-green like the back.

G. olivacea is peculiar to the humid forest-district of Western
Colombia and N.W. Ecuador,

48. Heterospingus xanthopygtus Scl,

Tachyphonus xanihopygitis Sclater, P. Z. S. 1854, p. 158,

pi. Ixix. (Apr. 1855—" in Nova Grenada" ; descr. 5 ); idem, 1. c.

1855, pL xc. (descr. J ; Bogota) ; Cassin, Proc. Acad. N. Sci. Philad.
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1860, p. 142 (Truando ; one d adult); Sclater & Salvin, P. Z. S.

1879, p. 503 (Remedios).

Nos. 2357, 2709. d dad. Novita : l.xii.08 ; Tado : 16.vi.09.—

Wing 92, 89 ; tail 68, 65 ; bill 18 mm.
Nos. 2253, 2358, 2610. 2 2 ad. Novita: 9.xi., l.xii.08;

Condoto: 17.iv.09.—Wing 88-90; tail 65-67; bill 16-18 mm.
" Iris dark red, feet dark grey, bill black."

These birds are identical with Bogota-skins in the collection of

the Munich Museum. Like the latter, the males have a broad

scarlet supra-auricular stripe, and the lesser upper wing -coverts

bright lemon-colour.

IT. xanthopygius ranges from N.W. Colombia (Truando) south-

wards to S.W. Ecuador, where a specimen was obtained by

Dr. Siemiradzki in the vicinity of Chimbo *. In Panama and

Eastern Costa Rica it is represented by the nearly allied, and

perhaps only subspecifically distinct H. 7'ubrifrons Lawr.t

Although considered by Salvin J to be inseparable from H. xan-

thopygius of Colombia, two birds from Veragua and Chiriqui

are so much smaller (wing 78, 80 ; tail 58 mm.) than any of

the numerous (about fifteen) specimens of the southern form, that

there can be scarcely any doubt as to their distinctness. More-

over, in H. ruhrifrons the sexes are alike, the male lacking the

scarlet supra-auricular stripe as well as the yellow patch on the

lesser wing-coverts. Cfr. liidgway. Bull. U.S. Nat. Mus. no. 50,

pt. ii. pp. 104-105.

49. Taohyphonus delatrii Lafr.

Tachyphonus Delatrii Lafresnaye, Rev. Zool. x. p. 72 (1847.

—

Buenaventura, W. Colombia),

T. De Lattrei Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 142

(Falls of the Truando).

T. delattrii Sclater & Salvin, P. Z. S. 1879, p. 503 (Remedios,

Neche).

No. 1959. dad. San Joaquim (Buenaventura): l.viii.08.

—

Wing 74 ; tail 64 ; bill 14 mm.
Nos. 2027, 2064. d d ad. Noanama: 28.viii., 4.ix.08.—Wing

73, 72 ; tail 65, 63 ; bill 13, 14 mm.
Nos. 2222, 2238. d d ad. Rio Cajon : 30.x., 3.xi.08.—Wing

74, 73; tail 65, 63 ; bill 13, 14 mm.
Nos. 2094, 2109, 2117, 2139. d d ad. Sipi : 19, 23, 24.ix.,

1.X.08.—Wing 71-73; tail 62-64, bill 13-14 mm.
Nos, 2090, 2130, 2163, 2184. $$. Sipi: 18, 30.ix., 7,

13.X.08.—Wing 63-67; tail 55-58; bill 12-13 mm.
" Iris dark red, feet and bill black."

These examples are topotypical, Lafresnaye's type having been

* Ber]epsch & Taczanowski, P. Z. S. 1883, p. 547: Tachyphonus xnnthopygius.

t Tachyphonus 7-vhrifrons Lawrence, Proc. Acad. N. Sci, Phiiad. xvii. p. 106

(1865.—Line of Panama Railroad).

X Ibis, 187U, pp, 109-110: T. propinquus.
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secured by Delattre at Buenaventura, in the Bay of Choco.

Birds from Western Ecuador are absolutely similai-.

Skins from Costa Rica (Oarrillo etc.) are lai'ger, with a longer

and more slender bill ; the males are of a duller, more brownish

black, and have the vertical crest somewhat deeper orange.

They are perhaps subspecifically separable. The locality ' Pasto '
*

is, no doubt, incorrect, for T. delatrii is found only in the

lowlands and foot-hills.

50. MlTROSPINGUS CASSINII Lawr.

Tachyphonus Cassinii Lawrence, Ann. Lye. N. H. K. Y. vii.

p. 297 (Jan. 1861.—Panama Railroad),

Tachyphonusl — Cassin, Proc. Acad, IST. Sci. Philad. 1860,

p. 142 (Falls of the Rio Truando).

Eucometis cassini Sclater & Salvin, P.Z.S. 1879, p. 503 (Neche);

Hartert, Kov, Zool. v. 1898, p. 483 (Cachabi, N.W. Ecuador).

Nos. 2612, 2613. ^ 6 ad. Condoto : 20.iv.07.—Wing 86, 84;

tail 77, 74; bill 18 mm.
" Iris grey, feet black, bill black, mandible grey."

These birds agree, in coloi^ation and size, with others from

Costa Rica. Topotypical Panama specimens ai'e not available for

comparison.

M. cassinii ranges from Costa Rica through Western Colombia

southwards to N,W, Ecuador, whence Mr, Rosenberg's collectors

have sent many specimens t. It is an inhabitant of the humid
forests of the lowlands and foot-hills, up to about 2000 feet.

51. Hemtthbaupis salmoni Scl.

Dacnis salmoni Sclater, Cat. B. Brit. Mus. xi. p. 27, pi. ii.

fig. 2 (1886.—Remedies, Antioquia ; = $); cfr. Hellmayr, Nov.

Zool. xiii. 1906, p. 317 (crit.).

Nemosia rosenhergi Rothschild, Bull. B. 0. C. vii. p. vi (Oct.

1897.—Cachabi, N.W.Ecuador; t= J ad.) ; Hartert, Nov. Zool.

V. 1898, p. 483, pi. ii. fig. 1.

Nos. 2245, 2246, 2321, 2391. S 6 ad. Novita : 7, 21.xi.,

ll.xii.Ol.—Wing 67^-76
; tail 50-53

; bill 12^-12| mm.
No. 2096. J ad. Near Sipi : 19.ix.08.—Wing 68 ; tail 50 mm.
No. 2261. (S vix ad. Novita: ll.xi.08.~Wing 66; tail 49;

bill 13| mm.
Nos. 2324, 2331. S 6 juv. Novita: 21, 24.xi.08.—Wing 65;

tail 49, 50; bill 12|, 13^ mm.
Nos. 2323, 2337. $ $ ad. Novita: 21, 25.xi.08 —Wing 57;

tail 42, 43; bill 11-12 mm.
" Iris dark brown, feet dark brown ( c5' ad.), grey ( J juv. and 5 );

maxilla black, mandible light blown or yellowish pink
( <S ad.),

grey ( c? juv. and $ )."

* Cat. B. xi. p. 215.

t Kidgway (Bull. U.S. M\ie. no. 50. pt. ii. p. I(i9) meutions, as existing in tlie

U.S. National Miiseimi, a fenuile fi-diu "
( ;iia,\ acjuil/'S.W. Ecnador, but this locality

I'ecjuiri'is coiitirniatioii.



BlRBS OF WESTERN COLGMBIA. 1117

[Mus. Brit. 2 imm. Remedios, Antioquia. Type of D. salmoni.

—Wing 58 ;. tail 42 ; bill 12 mm.]

The splenclirl series forwarded by Mr. Palmer lea.A^es no longer

any doubt that Dclcnis salmoni is the female of JV. rosenhergi.

The females from Novita agree perfectly with the type in the

British Museum, with which they were kindly compared by my
friend Dr. Hartert. Moreover, they correspond exactly to a

detailed description drawn up by me when in London some years

ago. The type of N. rosenhergi was obtained at Cachabi, N.W,
Ecuador, 450 feet, in November 1896, by Mr. W. F. H. Rosenberg,

and is faithfully depicted on the plate quoted above.

The female may be described as follows :—Above dull yellowish

olive, pileum rather darker, hind crown somewhat shaded with

cinereous ; upper wing-coverts like the back
;

quills dusky,

exteriorly edged with yellowish olive ; rectrices dusky, washed
with pale yellowish olive; sides of the head dull olive ; throat

and foreneck dingy buff"; remainder of under parts huffy white,

more purely Avhite along the middle of the abdomen ; under tail-

coverts light buff'; axillax^ies and under wing-coverts white;
distinct margin along the inner web of the i-emiges olive-yellow.

Wings and tail are much shoi'ter than in the adult male, and the

bill is likewise shorter, with the lower mandible pale horn-browai

instead of whitish.

The young males (nos. 2324, 2331) in coloration resemble the

female, but are very nearly as large as the adult males. They
show a. few orange-yellow feathers on the sides of the head. The
mandible is pale brown as in the females.

In structure, H. salmoni agrees with H. chrysomelas Scl. &
Salv. *, from Southern Central Amei'ica. The females also

pi-esent the same style of coloration, that of H. salmoni being,

however, easily recognizable by having the throat and foreneck

buff (instead of olive-yellow), the belly buffy Avhite (not pale

yellowish), and the upper parts of a considerably darker tinge.

While H. salmoni and H. chrysomelas ai'e strictly congeneric,

I am a little doubtful whether they can be kept in the genus
llemithraiijns, for the typical species, H. rvficapiUa Vieill., and
its allies have a much shorter, broader, less constricted bill.

H. salmoni is peculiar to the humid forest-districts of Westei-n

Colombia and North-western Ecuador.

52. BUARREMON BRUNNEINUCHA Lafr.

Embernagra brunneinucha Lafresnaye, Rev. Zool. ii. -p. 97
(1839.—"Mexico").
Baarremon hrunneinuchus Sclater & Salvin, P. Z. S. 1879,

p. 504 (Concordia, Medellin, Santa Elena).

No. 3743. 6 ad. Pueblo Rico : 9.ix.08.—Wing 81 ; tail 83
;

bill 17g mm.

* Tacliuphonus chri/sotiielas Scliitcl' & Salvin, V , 7i. 8. 1869, p, 440, pi. xxxii,

(Cordillera del Chucu. Verag-ua).
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"Iris and feet dark brown, bill black."

Identical with specimens from Bogota and Venezuela (Cumbre
de Valencia, Merida). Typical Mexican birds ai'e not available.

Cfr. Ridgway, Bull. U.S. Mus. no. 50, pt. i. p. 466.

53. Arremon aurantiirostris occidentalis, subsp. n,

No. 2557. 6 vix ad. Juntas, Rio Tamana (405 ft.), 26.ii.09.—

Wing 73 ; tail 56 ; bill Ibk mm.
No. 2573. 6 ad. Oondoto, R. Condoto (150 ft.), 27.iii.09.—

Wing 73 ; tail 58; bill 14| mm.
"Iris dark brown, feet pink, bill bright orange-red."

Messrs. >Salvadori and Festa* have most correctly pointed out

the difl'erences between specimens from Western and Eastern

Ecuador. The large series in the Munich Museum, however,

proves that the birds from the Avestern slopes of the Andes are

clearl_y distinct from^. erythrorhynchus of Bogota, and constitute

a third, hitherto overlooked race. A. spectabilis, A. erythro-

rhynchus, and the new form are evidently the southern repre-

sentatives of the Central American A. aurantiirostris Lafr. t and
should, according to ray view, be ranked as subspecies of the

latter. The northern bird may, however, readily be distinguished

by its much larger, heavier bill, much broader, black jugular band,

and pure olive-green black.

Characters, range and synonymy of the three races are as

follows :

—

{a) A. AURANTIIROSTRIS SPECTABILIS Scl.

Arremoti spectabilis Sclater, P. Z. S. 1854, p. 114, pi. Ixvii.

(Apr. 1855.—Quijos, East Ecuador) ; idem, P. Z. S. 1856, p. 82

(Quixos); idem, P. Z. S. 1858, p. 72 (Rio Napo, E. Ecuador);

idem. Cat. B. Brit. Mus. xi. 1886, p. 275 (part.: e-g, Rio Napo;
A, Sarayacu; p, Eastern Peru) ; Salvadori & Festa, Boll. Mus. Zool.

Torino, xiv. no. 357, 1899, p. 20 (Rio Santiago and R. Zamora,

E. Ecuador).

A. erythrorhynchus (nee Sclater) Berlepsch & Taczanowski,

P. Z.S. 1883, p'. 548 (Huambo, E. Peru ; in text of A. spectabilis

no. 49); Taczanowski, P. Z. S. 1882, p. 16 (Huambo); idem,

Orn. Perou, ii. 1884, p. 535 (Huambo).

Habitat. Eastern Ecuador : Quijos (fide Gould), Rio Napo
(fide Verreaux), La Concepcion [Petit), Saiayacu (Buckley),

R. Santiago and R. Zamora (Festa) ; North Peru : Huambo
('Stolzviann).

Characters. Back, larger upper Aving-coverts, and outer webs of

remiges deep brownish or rufescent olive ; bend of the wing
brisjht orange ; bill small and stout. Wing 70-73 ; tail 58-60

;

hi\\l^-\^ mm.
Material. A series from La Concepcion, Rio Napo, East

Ecuador, obtained by Louis Petit, in the Munich Museum.

* Boll. Mus. Zool. Torino, xiv. no. 357, 1899, p. 21.

t Eev. Zool. X. p. 72 (1847.—ranama).
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Observations. As already stated by Dr. Sclater and more

recently by Salvadovi and^Festa, birds from Eastern Ecuador

are easily recognizable by the reddLsh-orange shoulder- .spot and

the dai-k brownish-olive colour of the upper parts. From the

remarks of Berlepsch and Taczanow.ski it is evident that the

specimens from Huambo. X. Peru, belong to the same race.

(h) A. AURAXTIIROSTEIS ERITHRORHTXCHUS Scl.

Arremon eri/throrhjjnchus Sclater, P. Z. S. 1855, p. 83, pi. Ixxxix.

(June 1855—-'in Xova Grenada, Bogota'"); idem, 1. c. p. 154

(Bogota) ; idem, I.e. 1858, p. 83 (Bogota).

A. spectahilis Sclater, Cat. B. Brit. Mus. xi. p. 276 (part, a, h :

Bogota).

Habitat. Easterx Colombia : kno-svn only from Bogota

collections.

Characters. Back, larger upper wing-coverts, and outer webs

of remiges clear yellowish olive-green ; bend of the wing light

lemon-vellow ; bill smaU and stout (like the preceding form).

Wing r d 74. 2 70 ; tail : d 60-64, 2 56-58 : bill 1 3 mm.
Material. A series from Bogota in the ]\[unich !Museum.

Observations. Bogota skins are quite uniform in theii- chai-acters

and always readily distinguishable.

(c) A. ArRA>-TIIROSTEIS OCCIDEXTALIS, Subsp. n.

A. erijthrorhynchus (nee Sclater) Sclater, P. Z. S. 1860, p. 85

(Nanegal. W. Ecuador); idem, I.e. p. 274 (Babahoyo) ; idem,

1. c. p. 293 (Esmeraldas) ; Salvadori k Festa, Boll. Mus. Zool.

Torino, xiv. no. 357, 1899, p. 21 (Rio Peripa, Gualea, W. Ecuador;

crit., synon.).

A. spectahilis (nee Sclater) Taczanowski, P. Z. S. 1877, p. 332

(Palmal, distr. of Guayaquil, S.^V. Ecuador) ; Sclater k Salviu,

P. Z. S. 1879, p. 505 \Remedios, W. Colombia): Berlepsch Jc

Taczanowski, P. Z. S. 1883, p. 548 (Chimbo, S.W. Ecuador)

;

Sclater. Cat. B. Brit. ]\[us. xi. p. 275 (part.: c. d, Eemedios : i-n,

Sta. Eita, Xanegal, Babahoyo, W. Ecuador); Hartert, Xov. Zool.

V. 1898, p. 483 (Cachabil Chimbo); Goodfellow, Ibis, 1901,

p. 471 (Santo Domingo, S. Nicolas) ; Menegaux in : Mission

Arc Merid. Equat. ix. 1, p. B 81 (S. Domingo, Pachijal).

Habitat. ^Testerx Ecuador: Palmal (Jelski), Babahoyo

(Fraser), Chimbo {Stohmann, Rosenherg), Santa Piita {Euckley),

Gualea. Rio Peripa {Festa), Santo Domingo {Goodfellov:, Bivet),

Xane.iral (Fraser), Esmeraldas, (Fraser), Pachijal (Eivet), Cachabi

(Fosenberg). etc. Western Colombia : Juntas, Condoto, Rio

San Juan, Choco (Palmer), Remedios, Antioquia (Salmon).

Characters. Colour of back, larger wing-coverts, and outer webs

of quills intermediate between A. a. spectalilis and A. a. erijthro-

rhynchus, neither dark brownish olive nor clear yellowish green,

but intense olive-green, somewhat shaded with golden ; bend of

the wing lemon- or gamboge-yellow, but never orange ; bill
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considerably larger, lonsfer as well as slenderer, than in both of its

allies.—Wing :

^'^
70-75, $ 67-70 ; tail : cS 58-63, $ 53-58

;

bill 14-1 5| mm.
Type in the Zoological Museum, Munich, no. 09,5862. c? ad.

Condoto, Rio Condoto, W. Colombia, 150 feet, 27 March, 1909.

M. G. Palmer coll. no. 2573.

Material. Two adult males from Western Colombia, eight

adults (of both sexes) and young from Western Ecuador (Quito,

Paramba, San Javier, Lita, Carondelet, etc.).

Observations. I cannot perceive any difference between Co-

lombian and Ecuadorian specimens. The characters indicated

above are perfectly constant in the large series (15) examined

by me.
^•1. a. occidentalis ranges from near sea-level up to about

3500 feet (Paramba, Rio Mira).

54. PSITTOSPJZA RIEFFERII RIEFFERII Boiss.

Tanagra Riefferii Boissonneau, Rev. Zool. iii. p. 4 (1840.

—

Santa-Fe-de-Bogota, Colombia).

Psittospiza riefferi Sclater & Salvin, P. Z. S. 1879, p. 505

(Envigado, Concordia, Medellin, Remedios, Santa Elena).

Nos. 2790, 2791. c^ ? ad. Tatauui Mountain, 7600 ft, 9.X.09.

Wing 110, 106 ; tail 81, 79 ; bill 18 mm.
" ii-is brown, feet and bill scai-let."

Agreeing with specimens from Bogotii and Western Ecuador,

but bill slightly larger.

P. r. riefferii is well-known as an inhabitant of the mountains

of Colombia and Ecuador. In Peru and Bolivia it is replaced

by P. riefferii elegans Tsch. *, of which we have a good series

from various localities in the Munich Museum.

55. Saltator atripennis Scl.

Saltator atripe^vnis Sclater, Proc. Acad. N. Sci. Philad. viii.

p. 261 (1856.—Popayan, Colombia); Sclater & Salvin, P. Z. S.

1879, p. 505 (Medellin).

No. 2821. c^ ad. Pueblo Rico, 5200 ft., 29.X.09.—Wing 108;

tail 102; bill 19 mm.
" Iris dark brown, feet and bill black."

This bird, which can be considered as typical, agrees perfectly

with Sclater's original description, having the top of the head black

etc. Two specimens from the neighbourhood of Quito (Ecuadoi')

in our Museum have a somewhat shorter, stouter bill, and the

crown dark cinereous, merely mottled with blackish on the forehead

and above the white eyebrow. However, they may be not

quite adult.

>S'. atripennis is known only from the highlands of Colombia
and Ecuador.

* Saltator elcjans Tschudi; Arch. f. Naturg. 10, i. p. 288 (1841.—Peru).
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56. Saltator maximus P. L. 8. Miill.

Taiiagra 'maxima P, L. S. Miiller, Natm^syst. 8npp]. p. 159

(1776—^,B Daubenton, PI. Eril. 205 : Cayenne)".

Saltator magnus Sclater & Salvin, P. Z. 8. 1879, p. 505 (Reme-
dies, Medellin, Neclie) ; Berlepsch, Journ. f. Orn. 1884, p. 293
( Bucaranianga).

Nos. 2432, 2434. <S $ ad. Novita: 24.xii.08.—Wing 100,

98; tail 89,91 ; bill 18, 19 mm.
Nos. 2195, 2021. S § ad. Noanama : 27.viii., 17.X.08.—Wing

98, 95; tail 92, 85; bill 19 mm.
Nos. 2383, 2047. $ $ imm. Novita : 9.xii.09 ; Noanama :

2.ix.08.

"Iris dark brown, feet dark grey, bill black, mandible blue-

grey."

The majority of these skins have the back decidedly purer and
lighter green than our large series from Eastern South America
(Cayenne, Venezuela, Para, E. Ecuador, etc.), though one or two
are scarcely distinguishable on this score.

57. PiTYLUS GROssus Linn.

Loxla grossa Linnaeus, Syst. Nat. xii. 1, p. 307 (1766.

—

"America": ex Brisson ; we substitute Cayenve ns type locdity).

Pitylus grossus Cassin, Proc. Acad. Philad. 1860, p. 140 (Falls

of the River Truando) ; Sclater &l Salvin, P. Z. S. 1879, p. 505
(Remedies, Neche).

Nos. 2114, 2157, 2158. S 6 ad. Sipi : 26.ix., 5.X.08.—Wing
93-97 ; tail 82-85 ; bill 18-19 mm.

No. 2115. 2 . Sipi : 24.ix.08.—Wing 93 ; tail 83 ; bill 17i mm.
" Iris dark brown, feet grey, bill bright scarlet."

Not different from specimens obtained in Venezuela, Brazil,

and Eastern Ecuador.

58. Cacicus uropygialis Lafi'.

Cassicus uropygialis Lafresnaye, Rev. Zool. vi. p. 290 (1843.

—

" Colombie," sc. Santa Fe de Bogota) ; Sclater &. Salvin, P. Z. S.

1879, p. 509 (Jerico).

C. uropygialis '( Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 139
(Falls of the R. Truando).

Nos. 1995, 2009, 2088. 6 6 ad. Mouth of Calima, 17.viii.

;

Noanama: 2o.viii. ; near Sipi: 17.ix.08.—Wing 133-138; tail

96-98 ; bill 28-30 mm.
Nos. 1996, 2092. $ $ ad. Mouth of Calima: 17.viii. ; Sipi:

19.ix.08.—Wing 122, 123 ; tail 90 ; bill 26, 28 mm.
" Iris light (turquoise) blue, feet black, bill light yellow."

The series agrees with Bogota skins and others fi-om N.W.
Ecuador. C. microrhynchus Scl. & Salv.*, from Central America,

* Cassiculus microrltynclms Sclater & Salvin, P. Z. S. 1864, p. .333 (Lion

Hill, Pauama).
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is much smaller and lins a considerably shorter, slenderer bill, but

is most probably only the northern representative of C. uro-

pygialis. The specimens obtained by Lieut. Michler's party

on the Falls of the Rio Truando, although referred by

Mr. Ridgway* to G. microrhynchus, are more likely to belong-

to the present form (cfr. Cassin, Proc. Ac. N. Sci. Philad. 1867,

p. 64).

59. Ambltcercus holosericeus Licht.

Stitrnus holosericeus Lichtenstein, Preis-Verz. Mex. Yog. p. 1

(1831._Mexico) ; Journ. f. Ornith. xi. 1863, p. 55 (reprint).

No. 1982. (2). Guineo, Rio Calima : 8.viii.08.—M^ing 92;

tail 86; bill 27fmm.
" Iris white, feet black, bill light yellow."

This specimen agrees with others from Western Ecuador, in

size and colour. I have not seen typical Mexican birds, which

may be different.

60. Cassidix oryzivora violea Bangs.

[Oriohis oryzivorus Gmelin, Syst. Nat. 1, i. p. 386 (1788

—

ex

Latham : Cayenne)].

Cassidix oryzivora violea Bangs, Proc. New Engl. Zool. CI. ii.

p. 11 (1900.—La Concepcion, Santa Marta, Colombia).

Cassidix oryzivora (errore) Sclater & Salvin, P. Z. S. 1879,

p. 510 (Concordia, Antioquia, Remedies) ; Sclater, P. Z S. 1860,

p. 140 (Pallatanga, W. Ecuador); Salvadori & Festa, Boll. Mus.

Zool. Torino, xiv. no. 357, p. 30 (Rio Peripa. R. Daule,

W. Ecuador) ; Hartert, Nov. Zool. v. p. 485 (Paramba, Chimbo,

W. Ecuador).

No. 2429. 6 ad. Novita, 150 ft., 23.xii.08.—Wing 200;

tail 152 ; bill 37 mm.
No. 2823. J ad. Pueblo Rico, 5200 ft., 30.X.08.—Wing 210;

tail 162; bill 39^ mm.
No. 2413. $~ad. Novita: 18.xii.08. Wing 153 ; tail 120;

bill 34 mm.
" Iris light yellow, bill and feet black."

C. 0. violea is an excellent form, easily recognizable by the

strong violet-purple gloss of the plumage. In typical C. o.

oryzivora, from Cayenne, N. Brazil, Venezuela, etc., the gent^'al

colour is dull black with bronzy reflection, and very little, if any,

violet admixture on pileum and chest. Specimens from Western

Ecuador also belong to C. o. violea.

61. Xanthornus mesomelas salvinii Cass.

{Psarocolius^mesomelas Wagner, Isis, 1829, p. 755 (1829.

—

Mexico.)]

Jjterus Salvinii Cassin, Proc. Acad. N. Sci. Philad. 1867, p. 51

* Bull. U.S. Mas. 110. 50, pt. ii. p. 190.
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(1867.—Costa Rica^ Nicara,giia, New Granada (Atrato River,

Bogota), etc. ; type from Costa Rica, cfr. Stone, I. c. vol. li.

1899, p. 34).

/. mssomelas Cassin, Proc. Ac. Pliilad. 1860, p. 140 (River

Atrato) ; Sclater & Salvin, P. Z. S. 1879, p. 509 (Neche).

No. 2614. 2 a^cl- Condoto, R. Condoto : 20.iv.09.—Wing 94

;

tail 100 ; bill 20 mm.
No. 1971. c? juv. Guineo, R. Calima : 5.viii.08.

" Iris dark brown, feet blue, bill black."

The adult bird agrees with Bogota skins. The length of the

wing, in the latter, varies from 93 to 96 mm. None of my
Colombian specimens showing any trace of white edging to the

inner secondaries, I consider X. m. scdviniias a well-characterized

race.

In S.W. Ecuador (district of Guayaquil) and N."VY. Peru
(Tumbez, Lechugal, Callacate, etc.) another distinct form is met
with. It has been named A^ m. taczanofvskiiKi(\^w.*,{\nd may
be recognized by its inferior size (wing 85-88 mm.), lesser extent

of black at the base of the outer rectrices, and by having con-

spicuous yellowish-white edges to the innermost secondaries.

Cfr. Berl. & Tacz. P. Z. S. 1883, p. 552 (s. n. /. mesomelas).

62. Hypopyrrhus pyrohypogaster Tarragon.

Cassici!,s pyro/u/pogasterTiiTrsigon, Rev. Zool. x. p. 252 (1847.

—

'" Nouvelle Grenade ").

Hypojnjrrhus pyrrhogaster Sclater & Salvin, P. Z. S. 1879,

p. 510 (Envigado, Santa Elena).

Nos. 2832, 2833. 2 2 (ii^ moult). Pueblo Rico, 5200 ft.,

4.xi.09.

No. 3768. S ad. Siato, 5200 ft., 23.ix.09.—Wing 142;

tail 140 ; bill 31 mm.
Nos. 3758, 3761, 3762, 3770. 2 2 • Siato : 17, 18, 23.ix.09.—

Wing 127-130; tail 128-133; bill 27-29 mm.
" Iris light yellow, feet and bill black."

The specimens agree with a number of Bogota skins in the

Munich Museum. As will be seen from the above measurements

the females have much shorter wings and tnil.

H. pyrohypogaster' is restricted to the highlands of Colombia. It

is not uncommonly met with in Bogota collections, and Salmon
procured several examples in Antioquia.

63. Cyanocorax affinis affinis Pelz.

Gyanocorax affinis Pelzeln, Sitzungsber. Ak. Wiss. Wien,
math.-naturw. CI. xx. 1, p. 164 (1856.— Bogota); Sclater k
Salvin, P. Z. S. 1879, p. 510 (Cauca, Remedies).

* Icterus mesomelas taczanmcslii Ridgway, Proc. Wasli. Acad. Sci. iii. p. 153
(1901.—Guayaquil, S.W. Ecuador).
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C. pileat'its (nee Temraiiick) Cassiii, Proc. Acad. IST. Sc. Phikicl.

1860, p. 138 (Rs. Truanclo and Nercua, N.W. Colombia*).

Nos. 2053, 2459. 6 2 ad. Noanama : 3.ix.08, ll.i.09.—

Wing 170, 165 ; tail 175, 168; bill 27, 29 mm.
No. 2537. cT ad. El Tigre, R. Tamana, 13.ii.09.—Wing 165

;

tail 166; bill 29 mm.
No. 3746. J imm. Pueblo Rico, 5200 ft., 10.ix.09.—Wing

170; tail 160; bill 29 mm.
" Iris lemon-yellow, feet and bill black."

In the pale yellowish-white colour of the under parts and tail-

end these birds agree with Bogotd skins, but are slightly smaller f".

In size they approach C. a. zeledoni, fi-om Chiriqui and Costa Rica

;

the latter form may, however, easily be distinguished by the bright

creamy-yellow belly, etc.

A good series from Carthagena (the type locality of C. sclateri

Heine +) is required to show whether the slight ditt'erence in size

between birds from Bogota and Western Colombia is constant.

C. a. affinis is confined to Colombia, ranging from near sea-

level up to about 5000 feet altitude.

64. Cyanolyca pulchra Lawr.

CyanocAtta palchra Lawrence, Ann. Lye. N. H. N. Y. xi. 1875,

p. 163 (Feb. 1876.—Quito, Ecuador).

No. 2789. J ad. Tatama Mountain, 7600 ft., 9.X.08.—Wing
130; tail (moulting) about 135 ; bill 30 mm.

" Iris, feet, and bill black."

So far as I am aware this is the second known specimen of

this fine species, which was described by Mr. Lawrence from a

single Quito skin in his collection. The bird corresponds exactly

to the original description with the sole exception that the smokj^-

blackish chest shows a faint cobalt-bluish tinge. C. jndchra cannot

be confused with any other species. It differs from all the forms

of the C. armillaia group by the beautiful silvery bluish-

white colour of the crown and nape, terminated behind by a

distinct cross-band of bright ultramarine blue; by the dull

brownish-black upper back, without any blue tinge ; by the much
duller cobalt-blue throat-patch ; by lacking the black jugular

crescent, so conspicuous a feature in all of its allies ; by the smoky-

blackish chest, and much duller bluish belly, etc. Moreover, the

bill is much stouter and larger, while the tail, on the other hand,

is much shorter.

There can be no doubt that G. pulchra is an excellent species,

not much like any other member of the genus.

* Ridgway (Bull. U. S. Mus. no. 50, pt. iii. p. 305), with a query, refers the above

quotation to the Central American race C. a. zeledoni Ridgvv. (Auk, xvi. 1899,

p. 255.—Talamanca, Costa Rica). But as specimens from Carthagena, N. Colombia,

agree with C. a. affinis from Bogota etc., those from Truando and Nercua most
certainly belong also to the latter, inasmuch as the fauna of those districts is

essentially the same as that of the San Juan River.

t Bogoti4 skins measure : wing 175-180 ; tail 175-180 mm.

J Jouru. f. Oniith. viii. p. 114 (1860.
—"Cartagena (an in (iiiatemala);'.
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65. Sayornis cineracea oineracea Lafr.

Tijrannula cineracea Lafresnaye, Rev. Zool. xi. p. 7 (1848.—
" Caracas, in Venezviela '').

Sayornis cineracea Sclater & Salvin, P. Z. S. 1879, p. 511

(Meriellin, Frontiuo),

^S'. ardosiacus (nee Tyrannula ardosiaca La.fresna.ye, 1844)

Cassin, Proc. Acad. N. Sc. Philad. 1860, p. 144 (Falls of the Rio

Truando); cfr. Ridgway, Bull. U. S. Mus. no. 50, pt. \v. pp. 512,

(footnote c), 594 (note a).

No. 2831. 2 imrn. Pueblo Rico, 5200 ft., 4.xi.09.—Wing 81
;

tail 73; bill 14|mm.
'^ Iris dark brown, feet and bill black."

Identical with examples from Merida and Bogotd,

66. COPURUS LEUCONOTTJS Lafr.

Copurus leiiconotus Lafresno.ye, Rev. Zool. v. p. 335 (1842

—

"in Bolivia," errore ; we substitute Bogota, Colombia*); Sclater

& Salvin, P.Z. S. 1879, p. 511 (Remedios).

Nos. 1983, 2054, 2088, 2280, 2346. 6 6 ad. C4nineo ; 10.viii.08 ;

Noanama: 3, 5.ix.08 ; Novita : 13, 28.xi.08.—Wing 72-75; tail

170-183 ; bill 8-9 mm.
Nos. 1984, 2345, 2347. $ ?. Guineo : 10.viii.08.; N6vita;

27, 28.xi.08.—Wing 70 ; tail 125-135 ; bill 8 mm.
" Iris dark brown, feet and bill black."

The females are smaller, with the median i-ectrices less elongated,

and the pileum is uniform dark sooty without hoary margins.

There is apparently no diflerenoe between specimens from so

widely separated localities as Costa Rica and Colombia,, nor do

skins from Western Ecuador differ.

67. Platytriccus mystaceus albogularis Scl.

\Platyrhynchos mystaceus Yieillot, Nouv. Diet, xxvii. p. 14

(1818—ex Azara : Paraguay).]

Platyrhynchus alhognlaris Sclater, P. Z. S. 1860, p. 68 (I860.—
Pallatanga, W. Ecuador).

P. cancroma (nee Temminck) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 144 (Truando).

No. 2811. S ad. Pueblo Rico: 25.X.09.—Wing 62; tail 36
;

bill 12 mm.
'•' Iris dark brown, feet pink, bill black."

This bird is quite typical. Skins from Chiriqui and Costa

Rica agree in coloi'ation, but are slightly smaller (wing 57-

59 mm.). I have not seen specimens from Eastern Ecuador t and

Northern Peru % which may, or ma.y not, be strictly referable

* "Bolivia" is an olivious pon-slip for "Colombia," tte paper liavinc; as title

" Oiseaux iiouveaux de Colombie."

t Tacz. & Berl. P. Z. S. 1885, p. 88 (Macliav).

X Taczanowski, P. Z.S. 1879, p. 233 (Tambillo).

Proc. Zool. Soc—1911, No. LXXVI. 76
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to r. m. cdhoyularis. Birds from Northern Venezuela (Stui

Esteban, Tocuyo, etc.), however, are very difi'erent, being much
paler and more greenish brown above, having the throat tinged

with pale yellowish, the lower mandible whitish instead of

mainly blackish, etc., etc. They agree perfectly with topotypes of

P. insularis Allen * from Tobago, and other examples from

Trinidad and Bermudez (Cumana), while a series secured by the

late H. Whitely on Mount Roraima, Guiana, is intermediate

between P. on. mystaceas (of S.E. Brazil and Paraguay) and

P. m. insularis. Cfr. Hellmayr, Nov. Zool. xiii. 1906, p. 22.

According to my views, the range of the vai-ious races of the

group is as follows :

—

(a) P. onystaceus mystaceus Vieill. South-eastern Brazil

from Bahia and Minas southwards to Rio Grande do Sul,

Paragviay, and the adjoining province Misiones, Argentine.

(b) P. onystaceus insularis Allen. Tobago, Trinidad, and North
coast of Venezuela t, from Cumanji (Bermudez) west to

Tocuyo. [Specimens from Mt. Roraima, British Guiana,

and from the Orinoco R. (Oaicara), may form yet another

race.]

(c) P. mystaceus alhogularis Scl, Western Ecuador and
Colombia, Panama, Ohiriqui, and parts of Costa Rica.

[East Ecuador and North Peru ?]

68. RhYNCHOCYCLUS CIISfEREICEPS FLAVOTECTUS Hart.

\Cyclorliynclviis cinereiceps Sclater, Ibis, i. p. 443 (1859.

—

Oaxaca, Mexico).]

Rhynchocyclus megacejihala jlavotectus Hartert, Nov. Zool. ix.

p. 608 (1902.—San Javier, N.W. Ecuador).

Nos. 2250, 2396. 6 S ad. Novita : 8.xi., 12.xii.08.—Wing 63 ;

tail 50^, 51; bill 12, 13 mm.
No. 2046. 6 imm. Noanama : 2.ix.08.—Wing 62 ; tail 51

;

bill 12 mm.
" Iris brown, feet dark grey, maxilla black, mandible horn-

coloured."

The specimens agree in every respect with the types from San
Javier and two other examples from Paramba, N.W. Ecuador,

kindly lent by the authorities of the Tring Museum. The species

is for the first time recorded from Colombia. P. c. Jlavotecitis,

although described as a subspecies of P. megacejihala auct. nee

Swains.+, is much more nearly allied to R. cinereiceps, of Central

America, in fact its southern representative. In the coloration

of the under parts the two birds are perfectly alike ; but

P. c. Jlavotectus may be recognized by its much duller and darkec

* Flatyrhynchus insularis Allen, Bull. Amer. Mus. N. Y. ii. p. 143 (1889.—
Tobap:o).

t P. alhogularis Sclater, Cat. B. xiv. p. 67 (part., specimens d, e : S. Esteban,
Venezuela).

+ Cfr. Hellmayr, VerhaiKll. zool. -hot. Ges. Wicn, liii. 1903, pp. 206-8.
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green (instead of yellowish-green) back, much brighter yellow edges

to the remiges, and by having the median and greater wing-coverts

broadly edged with bright yellow. As a rule, the cinereous

colour of the pileum is somewhat darker, and the tail on the

average shorter.

Specimens from jSr.W. Ecuador measure as follows :

—

(d")ad. S.Javier: wing 66 ; tail 53 ; bill 12 mm.
( 2 )ad. S. Javier (type) : wing 62 ; tail 51 ; bill 12 mm.
Two adults ("d", $")» Paramba: wing 62, 63: tail 50, 51 1

;

bill 12 k, 13 mm.
I at first thought that 7?. suljj/mrescens asemus Bangs * might be

the same as the present species. However, Mr. Bangs gives much
larger dimensions (wing 70, tail 59 mm.) and compares his new
form with Ji. sulphurescens, to which R. c. jiavotectus is but very

distantly related.

R.c.Jiavotectus is another characteristic formof the forest district

of the Pacific Coast, ranging from sea-level up to about 3500
feet (Paramba).

69. Cbaspedopeion ^quinoctialis Scl.

CyGlorhynehus ceqidnocticdis Sclater, P. Z. S. 1858, p. 70
(1858.—Rio Napo, E. Ecuador).

G. bi'evirostris (nee Cabanis) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 144 (Rio Truando).

Rhynchocyclus mquinocticdls Hartert, Nov. Zool. v. 1898, p. 487
(Oachabi, N.W. Ecuador).

No. 2422. c^ ad. Novita : 21.xii.08.—Wing 78 ; tail 65 ; bill

1 6 mm.
No. 2485. c? ad. Noanama: 16.i.09.—Wing 80; tail 69;

bill 15 mm.
" Iris davk brown, feet dark blue, maxilla black, mandible

horny-white."

These skins are pi^aetically identical with an adult male from
N.W. Ecuador. All have the gi-eater upper wing-coverts and the

inner secondaries conspicuously edged with ochreous-buff, exactly

like C. olivaceus Temm.,t from Eastern Brazil ; they differ,

however, from the last named-species in their larger size, much
larger bill, deeper green throat and chest, etc.

I am not sure whether they are really referable to C cequinoctialis,

not having examined specimens from Eastern Ecuador (the type

locality). According to Sclater's original description and later

remarks +, the true C. cequinoctialis appears to lack the fulvous

margins to the wing-coverts and inner secondaries.

C. cequinoctialis, as understood here, ranges from Ecuador

north to the Isthmus of Panama.

* Proc. Biol. Soc. Wash, xxiii. p. 73 (1910.—Pavas, Western Colombia, 4400 ft.).

f Flatip'liynclios olivaceus Teinmiuek, Kec. PI. Col., livr. ii. pi. 12. fig. 1

(1820.— "' Br^sil").

1 Cat. B. Brit. Mus. xiv. p. 16fi.

76*
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70. TODIROSTRUM CINEREUM CINEREUM Linn.

Todus cinereus Linnfeus, Syst. Nat. xii. 1, p. 178 (1766

—

ex

Edwards, Glean. N. H. ii. p. 110, pi. 262. fig. inf._: Surinam).

Todirosirtmi cinereuin Cassin, Proc. Acad. IST. Sci. Philad. 1860,

p. 144 (Carthagena) ; Sclater & Salvin, P.Z.S. 1879, p. 512

(Medellin, Santa Elena, Remedies).

No. 1973. 6 ad. Guineo, Rio Calima : 6.viii.08.—Wing 44;

tail 35 ; bill 14 mm.
" Iris white, feet blue-grey, bill black."

Perfectly identical with specimens from Bogota, Venezuela

(San Esteban), Cayenne, etc. Chin and throat are yellow like the"

remaining under parts.

In Western Ecuador this form is represented by Todirostrti'm

cinereu'm sclateri Cab. & Heine*, at once known by having tlie

chin and upper throat white. It extends southwards into the

district of Tumbez, N.W. Peru.

71. CnIPODEOTES SUBBRUNNEUS SUBBRUNNEUS Scl.

Cyclorhynchus sv,hhrunneus Sclater, P. Z. S. 1860, p. 282

(I860.—Babahoyo, S.W. Ecuador).

Cnipodectes subbrunoieus Sclater & Salvin, P. Z. S. 1879,

p. 514 (Remedios, Antioquia).

No. 2509. 6 ad. Novita : 30.i.09.—Wing 94 ; tail 87 ; bill

17 mm.
No. 2539. c? ad. El Tigre : 13.ii.09.—Wing 95; tail 92;

bill 17 mm.
Nos. 2605, 2606. c^ c^ ad. Condoto : 16, 16.iv.09.—Wing 95,

92 ; tail 89, 86 ; bill 16^, 17 mm.
No. 2591. c? ad. Condoto: 10.iv.09.—Wing 87; tail 83;

bill 16g mm.
No. 2569. d imm. Novita : 15.iii.09.—Wing 75 ; tail 69; bill

16| mm.
"Iris pink (in adults), brown (in imm. male, no. 2569),

feet grey, maxilla black, mandible pink (adults), horn-coloured

(young)."

This series is most interesting, proving as it does that the so-

called " minor " from Panama and Western Ecuador are nothing

but the young of the larger sithhrunnetis. This had already

been suspected by me when, some years ago, I carefully studied and
measured the entire material in the British Museum, but in the

absence of a good series from any locality, it was then impossible

to arrive at a definite conclusion. The occurrence side by side of

these two " species " diflfering only in size always appeared to

me a phenomenon hardly reconcilable with modern views of

zoogeographical distribution.

No. 2569, a young bird, as manifested by the flufiy texture of

the plumage, differs from the other specimens in its much shorter

* Triccus Sclateri Caljanis & Heine, Mus. Hein. ii. p. 50 (1859.—Peru).
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wings and tail, less developed crest, more rufescent brown colour

of the upper parts, and especially in having distinct, ochraceous-

buff apical edges to the greater wing-coverts. An unsexed bird

obtained at Santa Rita, W. Ecuador, by Buckley's collector

Yillagomez, and two skins, one marked "
c?

," from Panama,
" McLeannan leg.," in the British Museum, are also immature.

They were erroneously referred by Dr. Sclater to the Peruvian

race C. s. minor, the type of which is likewise a young bird !

However, adult males from Chamicuros (the type locality of

C. minor) differ slightly from those of Western Ecuador and

Colombia (Remedios) in having both upper and under surfaces
' rather paler brown. An adult male obtained on the Rio Purus,

W. Brazil, shows the same variation when compared with our

Choco series. Hence the name C. s. minor may well be

retained for the Amazonian race, though its (rather trifling)

characters should be confirmed by a better series of fresh skins.

According to my views there are two very closely allied races :

—

(1) C. s. suhhrunneus Scl., ranging from S.W. Ecuador

through Western Colombia to Panama.

(2) C. s. minor Scl., ranging from Eastern Peru (Chami-

curos) to W. Brazil (Rio Puriis).

Their synonymy and ranges are as follows :-

(«) C. SUBBRUNNEUS SUBBRUNNEUS Scl.

Gyclorhynchus svMrunneus Sclater, P. Z. S. 1860, p. 282

(1860.—Babahoyo, S.W. Ecuador) ; idem, 1. c. p. 295 (Esmeraldas,

N.W. Ecuador)"; Lawrence, Ann. Lye. IST. H. N.Y. vii. 1862,

p. 473 (Panama).
Myiochanes subbncnneus Sclater, Cat. Amer. B. 1862, p. 232

(Babahoyo, Esmeraldas).

Myiochanes sp., Sclater & Salvin, P. Z. S. 1864, p. 360 (Panama).

Cnipodectes suhhrunneus Sclater & Salvin, P. Z. S. 1879, p. 514

(Remedios, Antioquia) ; Sclater, Cat. Birds Brit. Mus. xiv.

p. 197, pi. xvi. (part. : Babahoyo, Esmeraldas, Balzar : Ecuador;

Remedios, Colombia); Salvin & Godman, Biol. Centr.-Amer., Aves,

ii, 1889, p. 55 (part.: Colombia, Panama, Ecuador); Salvadori &
Festa, Boll. Mus. Torino, xiv. no. 362, 1899, p. 10 (Rio Peripa,

W. Ecuador); Ridgway, Bull. U. S. Mus. no. 50, pt. iv. 1907,

p. 484 (Panama, ColomlDia, W. Ecuador).

C. minor (nee Sclater) Sclater, Cat. B. Brit. Mus. xiv. p. 197

(part. : d, Santa Rita, W. Ecuador ; e,/. Panama) ; Ridgway, Bull.

U.S. Mus. no. 50, pt. iv. p. 485 (part. : Panama, W. Ecuador).

Type locality. Babahoyo, S.W. Ecuador.

Range. Western Ecuador : Babahoyo, Esmeraldas (Fraser), Rio

Peripa {Festa), Balzar (Illingtvorth), Santa Rita (ViUagomez).

Western Colombia : Novita, El Tigre, Condoto, Chocu distr.

(Palmer); Remedios, Antioquia (Salmon). Panama: Lion Hill

(MacLeannan), Cascajal Code (Ileyde).



Wing.
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73. MiONECTES OLIVACEUS HEDERACEUS Bangs.

\_Mionectes oUvaceus Lawrence, Ann. Lye. N. H. N. Y. ix.

p. Ill (1868.—Barranca and Dota, Costa Rica).]

Mionectes oleagineus hederaceus Bangs, Proc. Biol. Soc. Wash,
xxiii. p. 73 (1910.— Pavas, Western Cordillera, Colombia,

4400 ft.).

M. striaticolUs (erroi^e) Sclater, P. Z. S. 1859, p. 144 (Palla-

tanga, W. Ecuador); idem, P. Z. S. 1860, p. 93 (Nanegal, W.
Ecuador); Berlepsch & Taczanowski, P. Z. S. 1884, p. 296

(Hurupata, Chaguarpata, W. Ecuador; Jide H. v. Berlepsch

in litt.).

M. oUvaceus (errore) Hartert, Nov. Zool. v. 1898, p. 487

(Chimbo); Salvadori k Festa, Boll. Mus. Zool. Torino, xiv.

no. 362, 1899, p. 6 (Mebli, Rio Peripa, W. Ecuador); Goodfellow,

Ibis, 1901, p. 704 (San Nicolas, Gualea, Canzacota, W. Ecuador)

;

Hartert, Nov. Zool. ix. 1902, p. 607 (Lita, Paramba, N.W.
Ecuador).

Nos. 1960, 1998. S S. San Joaquim, Bahia del Choco,

l.viii.08; Boca de Colima, R. San Juan, 18.viii.08.—Wing 68,

69; tail 54; bill 12^, 13 mm.
Nos. 2256, 2263, 2322. S S ad. Novita: 10,1 1,21.xi.08.—

Wing 67-69 ; tail 58 ; bill 12-13 mm.
No. 2252. 2 at^- Novita : 9.xi.08.—Wing 62 ; tail 48 ; bill

12 mm.
" Iris brown, feet light grey, maxilla black, base of mandible

pale brown."

Palmer's series as well as several examples from Western

Ecuador difler at a glance from true M. o. oUvaceus, of Costa Rica

and Chiriqui, in having the back much duller, less yellowish

green, the pileum more greyish green, and the olive streaks on

the anterior under parts much darker and more strongly marked.

The Colombian and Venezuelan races, M. o. galbinus Bangs *" and

31. 0. venezuelensis Ridgw.f, are much brighter green above, the

pileum being scarcely darker than the back, and the general colour

of the lower surface is much deeper yellow, with the dark streaks

more decidedly green.

M. 0. hederaceus replaces the typical form in the lowlands and

on the Pacific slopes of the Western Cordillera of Colombia and

Ecuador.

Whether its ally M. striaUcolUs D'Orb. & Lafr. also occurs

in Western Colombia % I am unable to ascertain, but it should be

mentioned that the numerous skins I have examined from

Western Ecuador were all referable to M. o. hederaceus.

* Ilinnectes oUvaceus galbuius Bangs, Proc. New Eng. Zool. CI. iii. p. 85

(1902.—-La Concepcioii, Santa Marta, N. Colombia).

t If. olivaoeus venezuelensis Ridgway, Proc. Biol. Soc. Wash. xix. p. 116

(1908.—-Guacharo, State of Cumana, N. Venezuela).
+ M. StriaticolUs Sclater & Salvin, P. Z. S. 1879, p. 512 (Santa Elena).

M. s.'polioceijlialus Bangs, Proc. Biol. Soc. Wash, xxiii. 1910, p. 74 (San Antonio,

Rio Cali).
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74. Leptopogon superciliaris poliocephalus Cab. & Heine.

[Leptopogon super-ciUarls Tschudi, Arch. f. Naturg. 10, i. p. 275
(1844.—Peru, i.e. " Vorwiilder " of Central Peru; cfr. Tschudi,

Faun. Peru., Aves, p. 162.]

L. 2)oliocephah('S Cabanis &, Heine, Mus. Hein, ii. p. 55 (1859.—
" New Granada," sc. Bogota).

L. superciliaris (nee Tschudi) Hai-tert, Nov. Zool. ix. 1902,

p. 607 (Lita, Paramba, N.W. Ecuador).

No. 2376. d ad. Novita, 150 ft., 7.xii.08.—Wing 69 ; tail 62 ;

bill 15 mm.
" Iris dark brown, feet and bill black."

A second specimen from this region I have seen in Count
Berlepsch's collection. It is an adult female, and was obtained
by the late Gustav Hopke at San Pablo, 4500 ft. alt., January 21,

1897. (Wing 65 ; tail 58.i
; bill 14^ mm.)

The West Colombian birds agree with a series from Bogota
and San Esteban, Venezuela, in size and coloration. Specimens
from N.W. Ecuador (Paramba) are also similar.

All these examples difi'er obviously, however, from L. s. S'lvper-

dliaris, of which I have examined a large series from Central and
Southern Peru and Northein Bolivia, in the much deeper yellow

abdomen, and in having the throat and chest strongly tinged with
olive-green. The typical race has the under parts very much
paler, about primrose-yellow, with but a slight greenish wash on
breast and sides.

The colour of the apical spots to the wing-coverts is of no diag-

nostic value, for it vaiies fi-om primrose-yellow to dull ochreous
in individuals taken at the same place.

While there can be no question as to the distinctness of L. s.

superciliaris and L. s. poliocephalus, the status of the third

geographical race, L. s. iransandinus Berl. &, Tacz. *, from
South-western Ecuador, is not yet definitely settled. Two females

in Count Berlepsch's collection are, indeed, much smaller than
L. s. poliocephalus ; but the dimensions given I. c. for a male are

scarcely inferior to the average measurements of adult males
from Colombia and Venezuela. So far as coloration is concerned
the two forms are practically identical.

Another uncertainty exists with regard to the Central Ameri-
can birds, wdiich Ridgway and other American naturalists have
referred to L. s. superciliaries of Peiai. This, however, can
hardly be correct. Either they belong to L. s. polioceijhalus,

or they may represent yet another race.

75. El.enia cinerea paeamb.e Hellm.

[Elaiuea cinerea Pelzeln, Zur Orn. Bras. ii. pp. 108, 180 (Sept.

1 860.—Marabitanas).]

* P. Z. S. 1883, p. 553 (1884.—Chimbo, S.W. Ecuador).
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Serjwphaga parambce Hellmayi-. Bull. B. 0. C. xiv. p. 54 (1904.

—

Paxamba, N.W. Ecuador).

[Tring Museum. 6 ad. Paramba, IST.W. Ecuador, 3500 ft.

23.vii. 1899. Miketta coll. no. 473, ^y^^e o/sj;ecies.—Wing 56|

;

tail 48; bill 10 mm.]

No. 2494. S imm. Novita : 26.i.08.—Wing 53^ ; tail 44 ;

bill 9| mm.
No. 2196. S juv. Noanama: 17.X.08.—Wing 56; tail 49;

bill 10 mm.
" Iris dark brown, feet and bill black, base of mandible brown."

On receipt of these specimens it at once occurred to me that

they might represent some phase of S. 2M7-amhai, originally

described from nn adult male in the Tring Museum; and the

careful examination of the typical example not only confirmed

the correctness of my surmise, but, furthermore, clearly showed

that S.2)arcmibce is merely a western, smaller subspecies of Elcenia

cinerea.

In fact, on comparing the types of the two "species" I find

them identical in structural characters as well as in coloration.

However, E. c. jyarambce may be recognized by its much shorter

wings and tail, and by its rather slenderer, shorter bill.

The immatui-e males obtained hj Mr. Palmer diff"er from the

type in the following points:—The back is bright olive-green

instead of bluish grey ; the tips to the upper wing-coverts ami

edges to the secondaries are pale yellow, instead of white, the

edges to the rectrices olive-green, not cinereous. Moreover,

the throat only is white, while the remaining under parts,

including axillaries and under wing-coverts, are pale yellow, with

obsolete, greyish-white flammulations on the chest. The vertical

patch, in no. 2494, is white Avith a hardly perceptible yellowish

hue in its posterior portion, the rest of the pileum ashy grey, as in

the adult male, but slightly darker.

The immature birds are not unlike the corresponding stage of

E. c. cinerea*, but can easily be distinguished by having the

pileum ashy-grey (not olive-green like the back), the coronal patch

white (instead of pale yellow), and the under parts much paler

yellow, with the throat conspicuously white. The bill is also

narrower and shorter.

E. c. parambcK evidently replaces E. c. cinei'ea on the western

sides of the Andes in Ecuador and Colombia.

For comparison, the dimensions of seven skins of E. c. cinerea.

axe herewith given :

—

Five adult males t ... • Wing 60-63 ; tail 55-57
;

bill 11-12 mm.
Two immature birds J „ 57-60; „ 49-53; „ 11 mm.

* Desc'.-ibed bj- me in Nov. Zool. xv. 1908, p. 46.

t (a) Marabitanas, Rio Negro : type of species; (h) BojjotA, Mus. H. y. B.
;

(c) Sarayacu, Eastern Ecuador, type of S. alhogrisea Scl. & Salv.; {d) Chamicuros,

E. Bartlett coll.; (e) Suapnre, Caura, Tring Museum.

X («) ? jr. Suapure, Caura, Tring Museum; {h) Bogota, Mus. Berlepscli.
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76. LeGATUS AL31C0LLIS ALBICOLLIS Vieill.

Tyrannus alhlcolUs Yieillot, Nouv. Diet. xxxv. p. 89 (1819

—

ex Azai-a : Paraguay).

Nos. 2648, 2658. 6 6 ad. Tado, 230 ft.: 17, 21.V.09.—Wing
82, 81 ; tail 58, 59 ; bill 11, 12 mm.

Nos. 2654 (not numbered). $ $ juv. Tado: 18, 19.V.09.—

"Wing 78; tail 58, 59 ; bill 11 mm.
" Iris brown, feet and bill black."

Not different from Brazilian specimens.

77. Myiozetetes cayanensis cayanensis Linn.

Muscicapa cayanensis Linnaeus, Syst. Nat. xii. 1, p. 327 (1766—
ex Brisson : Cayenne).

Elcenia cayennensis Cassin, Proc. Acad. N. Sci. Philad. 1860,

p. 144 (Turbo).

Myiozetetes texensis (errore) Sclater & Salvin, P. Z. S. 1879,

p. 513 (Envigado, Medellin).

No. 2384. $ ad. Novita : 9.xii.08.—Wing 83 ; tail (incom-

plete); bill 13^ mm.
No. 1992. c?" ji-. Boca de Calima : 4.viii.08.—Wing 85 ; tail 73

;

bill 14 mm.
"Iris dark brown, feet and bill black."

The adult bird agrees with other specimens from Bogotjx,

Cayenne, and Para. About the geographical races of this species

cfr. Hellmayr, Abhandl. Bay. Akad. Wiss. Miiachen, ii. 01. xxii. 3,

1906, pp. 649-650.

M. G. rufipennis Lawr. *, synonymised with the typical foi-m by
Mr. Ridgwayt, is easily recognizable by the greater extent of

rufous on the wings. It inhabits the nortliern littoral of Vene-
zuela (Valencia, Puerto Cabello, etc.) and is not to be confounded

with M. c. erytliroptera Lafr. J from South-eastern Brazil

(Rio, Southern Minas Geraes), which is much larger and has

still more rufous on the wings.

78. CORYPHOTRICOUS ALBOVITTATUS Lawr.

Fitangus alhovittatus Lawrence, Ibis, iv. p. 11 (1862.—Isthmus
of Panama).

Coryphotriccus alhovittatus Ridgway, Bull. U.S. Mus. no. 50,

pt. iv. 1907, p. 669 (Panama).

No. 2421. J ad. Novita, Rio Tamana : 21.xii.08.—Wing 81 ;

tail 69 ; bill 17 mm.
" Iris brown, feet and bill black."

C. alhovittatus, one of the rarest of Neotropical Tyrants, is

apparently recorded for the first time from South America, it

* 3Iijiosetetes rufipennis Lawrence, Ann. Lye. N. H. N. Y. ix. p. 267 (1869.—
Valencia, Venezuela).

t Hull. U.S. Mus. no 50, pt. iv. p. 448.'

J T^raiinula erytliroptera Lafresnaye, Rev. Mag, Zool. (2) v. p. 56 (1853.—Brazil).
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having previously been known only as an inhabitant of Eastern

Panama.*
The bird agrees very well with Ridgway's description except

for its slightly larger size t and the colour of the pileum, which

I should call sooty-blackish rather than sooty-brown. From
C. parviis Pelz. % it differs in its duller, less greenish back and

white throat (instead of yellow like the remaining luider parts).

In structural characters the two species are perfectly alike.

So far as I know, the above is the only specimen existing in any

European Museum.

79. Myiobius sulphureipygius villosus Scl.

\Tyrann'ula sulj^hureipygia Sclater, P. Z. kS. 1856, p. 296 (Jan.

1857.—Cordova, Mexico).]

Myiobnis villosus Sclater, P. Z. S. 1860, p. 93 (I860.—
Nanegal, W.Ecuador); Sclater & Salvin, P. Z. S. 1879, p. 514
(Frontino).

M. sulphureipygius (errore) Oassin, Proc. Acad. N. Sci. Philad.

1860, p. 144 (Kio Truando).

No. 2427. 6 ad. Novita : 22.xii.08.—Wing 63 ; tail 54 ; bill

II mm.
" Iris dark brown, feet grey, maxilla black, mandible pink."

This bird, like others from Western Ecuador, differs from
M. s. aureatus Bangs §, of Chiriqui and Costa Rica (Pozo Azul),

in its darker, more brownish-green back, deeper ochraceous chest

and sides, and more brownish under tail-coverts. The differences

between the two races, though slight, appear to be quite constant.

Mr. Ptidgway || makes M. suljyhureipygius a subsj^ecies of M. xan-

ihopygus [=mastacalis Wied ^], but this is certainly wrong.

31. h. mastacalis is mei^ely the southern form of 31. harbatios,

the two being completely connected by intermediates in ISTorth-

eastern and Northern Brazil (Piauhy, Maranhao, Para, Rio
Madeira). The representative of the barhatics group in Western
Ecuador, Colombia, Panama, and Costa Rica is 3f. h. atricaudus

Lawr., which is clearly specifically distinct from 31. s. villosns,

with which it occurs in many localities. Mr. Rosenberg's cor-

respondents sent numbers of both forms from the same places

in N.W. Ecuador.

* Whetlier the newly described C. a. distlnctus Ridjrw. (Proc. Biol, Soc. Wash,
xxi. 1908, p. 191—Rio Reventa/,6n, near Guayabo, E. Costa Rica) is really distinct

can, of course, only be decided when series trom Panama and Eastern Costa Rica
become available.

t Ridgway gives for Panama specimens the following measurements : wing, $
V9i, ? 77; tail, $ 6b\, ? 66; bill 1(3, l&k mm.

X PitatiffHS parvus Pelzeln, Zur Ornith. liras. ii. pp. Ill, 181 (1868,—Marabi-
tanas. Rio Negro).

§ M. xantJwpygus auveatus Bangs, Proc. New Engl. Zool. CI. iv. p. 27 (1908.—

•

Chiriqui).

II
Bull. U.S. Mus. no. 50, pt. iv. p. 490.

'

^ Cfr. Hellmayr, Abhandl. Akad. Wiss. Miiuchen, ii. CI., xxii. 3, 19U6, pp. Ul-Z.
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Therefore, the natural affinities of these species are correctly

expressed by the following scheme :

—

(a) M. harhatus harbatus : Guiana and Northern Brazil (Rio

Negro, Borba, Para, etc.).

(b) M. harbatus atricauclus ; Western Ecuador and Colombia,

Panama, Costa Eica.

(c) M. barbatus mastacalis : Eastern Brazil from Bahia to Rio,

west to the Rio Madeira (c/r, Nov. Zool. xvii. 1910,

p. 299).

(d) M. sulphureipygius sulpMireijjyg'Ms : Southern Mexico
;

? Guatemala, British Honduras.

(e) M. sulpJmreijjygius aureatus : From Honduras south to

Panama.
(f) M. sulphui^eipygit(,s villosibs : Western Colombia and Ecua-

dor ; ? Peru, N. Bolivia.

80. Myiobius erythrurus fulvigularis Salv. & Godm.

[Afyiobitts erythrurus Cabanis, Arch. f. Naturg. 13, i. p. 249,

pi. 5. fig. 1 (1847.—Guiana, Cayenne).
]

M. falvigularis Salvin & Godman, Biol. Centr.-Amer., Aves,

ii. p. 58 (1889.—Santa Fe, Yeragua).

No. 2554. $ ad. Juntas, Rio Tamanji, 23.ii.09.—Wing 48
;

tail 36 ; bill 8^ mm.
" Iris brown, feet yellow, maxilla black, mandible pink."

This is an extreme example of M. e. fulvigularis, agreeing with

skins from Costa Rica. The forehead is strongly washed with

buff, the under parts are bright buffy ochreous, the throat lighter,

more tawny, etc.

Gfr. my remarks in Nov. Zool. xiv. 1907, p. 48.

81. Empidonax viRESCENS Yieill.

Platyrhynchos virescens Yieillot, Nouv. Diet, xxvii. p. 22

(1818—based on Muscicapa querula (nee Yieillot) Y^ilson, Anier.

Orn. ii. 1810, p. 77, pi. 13. fig. 2—Eastern North America).

Umpidonax acadicus auct. (nee Gmelin).

No. 2826. ( 6 ) ad. Pueblo Rico : 5200 ft., 2.xi.09.—Wing 74 ;

tail 62 ; bill 13 mm.
No. 2174. $ ad. Sipi : 9.X.08.—Wing 70 ; tail 59 ;

bill

12 mm.
" Iris brown, feet dark grey, maxilla black, mandible yellow."

A common winter visitor to the Western States of South

America. It has several times been taken in Ecuador.

82. Myiochanes richardsonii richardsonii Swains.

Tyranmda richardsonii Swainson, Fauna Bor.-Amer. ii. p. 146,

pi. 46, fig.inf. (1831.—Cumberland House. Saskatchewan, Canada).

^o, _. 2 ad. Loma Hermosa, 4150 ft. : 22.X.09.—Wing 80
;

tail 62 ; bill 12 mm.



BIRDS OF WESTERN COLOMBIA. 1137

" Iris dark brown, feet and bill black."

This species is also a regular winter visitor to Western South
Amei'ica. The specimen sent by Mr. Palmer agrees with others

from Costa Rica (San Jose), Quito, etc.

83. Myiarchus crinitus Linn.

Turdtis crinitus Linnaeus, Syst. Nat. x. p. 170 (1758

—

ex

Catesby, Carolina, i. p. 52, pi. 52 : Carolina).

Myiarchus crinitus Berlepsch, Journ. f. Ornith. 1884, p. 303

(Bucaramanga).

Nos. 2409, 2420. 6 6 ad. Novita : 17, 21.xii.08.— Wino- 101,

107 ; tail 92, 96 ; bill 21, 22 mm.
No. 2394. 2 (?) ad. Novita : 12.xii.08.—Wing 106i

; tail 98 ;

bill 21 ram.

No. 2469. 6 ad. Noanama : 13.i.09.—Wing 110; tail 102;
bill 22 mm.

" Iris dark brown, feet black, maxilla black, mandible horn-

brown."

These birds are absolutely identical with skins from the Eastern

United States. From M. tyrannulus (P. L. S. Miill.) they difi'er

in being decidedly greenish instead of greyish brown above, in

the darker cinereous throat and chest, much deeper yellow belly,

and in having the whole of the inner web of the outer rectrices

rufous.

The present record extends the range of M. criniitis in its

winter quarters considerably to the south. The most southerly

locality yet known was Bucaramanga, whence Lorentz had sent

a specimen to the Bremen Museum {cfr. Bei'lepsch, 1. c. p. 303).

84. Myiarchus nigriceps Scl.

Myiarchus nigriceps Sclater, P. Z. S. 1860, p. 68 (1860.— Palla-

tanga, W. Ecuador).

No. 2809. ( S ) ad. Pueblo Rico, 5200 ft. : 25.X.09.—Wing 82
;

tail 75 ; bill 18 mm.
No. 2208. 6 imm. Noanama: 21.X.08.—Wing 77; tail 73;

bill 18 mm.
" Iris dai-k brown, feet and bill black."

The two skins agree with topotypical examples from Western
Ecuador. The pileum is uniform deep black.

Mr. Ridgway, in his great work *, has again confounded two
distinct species under the name M. nigrice-j^s, overlooking my
remarks in Nov. Zool. xiii. 1906, p. 23 &, pp. 323-4. I think I

have conclusively shown that the birds from Venezuela, Amazonia,
and Guiana belong to M. tuherculifer, while M. nigriceps is

restricted to Panama, W. Colombia, W. Ecuador, and Northern
Peru.

The range of the two species is given in extenso in Nov. Zool.

xiii. p. 26.
* Bull. U.S. Mus. no. 50, pt. iv. p, 650.
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85. Tyrannus MELANCiioLicus SATRAPA Cab. & Heine.

{^Tyranmis melanchoUcus Yieillot, IS'ouv. Diet, xxxv, p. 84

(1819.

—

ex Azava : Paiuguay).]

Laphyctes satrapa Cabanis & Heine, Mus. Hein. ii. p. 77

(1859.—" Guiana and Cardcas").

Tyrannus melancholicas (nee Vieillot) Sclater & Salvin, P. Z. S.

1879, p. 516 (Retiro, Medellin) ; Cassin, Proe. Acad. N. Sci.

Philad. 1860, p. 143 (Turbo, Carthagena, R. Truando).

No. 2712. S ad. Tado, 230 ft., 17.vi.09.—Wing 116; tail

101 ; bill 21 mm.
" Iris dark brown, feet and bill black."

86. Chloropipo holochlora 'litm Hellm.

yChloropipo holochlora Sclater, Cat. B, Brit, Mus. xiv. p. 287

(1888.—Bogota).]
Chlorojnjjo holochlora lltce Hellmayr, Nov. Zool. xiii. p. 325

(1906.—Lita, N.W. Ecuador).

C. holochlora (nee Sclater) Sclater, Cat. B. Brit. Mus. xiv.

p. 287 (part. : specimen 6, " Pasto," Colombia) ; Hartert, Nov.

Zool. v. 1898, p. 488 (Cachabi, Paramba, N.W. Ecuador).

No. 2081. 6 ad. Sipi : 12.X.08.—Wing 69 ; tail 44 ; bill

lOg mm.
No. 2352. (J) ad. Novita : 30.xi.08.—W^ing 71; tail 46;

bill 11^ mm.
No, "2112. $ ad. Sipi: 23.ix.08.—Wing 66| ; tail 43; bill

11 mm.
" Iris brown, feet grey or blackish, maxilla black, mandible

grey."

Identical with topotypical skins from North-western Ecuador.

The upper parts are light olivaceous green, the throat, chest, and

sides somewhat duller. On the eastern (Amazonian) slope of

the Colombian and Ecuadorian Andes this form is replaced by

typical G. h. holochlora.

The locality " Pasto " requires confirmation. The specimen is

typical of C. h. litce.

C. h. litce is restricted to the lowlands and foot-hills of

W. Colombia and N.W. Ecuador.

87. Masius chrysopterus bellus Hart. & Hellm.

\Plpra chrysojitera Lafresnaye, Rev. Zool. vi. p. 97 (1843.

—

Bogota).]

Masius chrysopterus helkts Hartert & Hellmayr, Orn.

Monatsber. xi. p. 35 (1903.— Riolima, Cauca Valley, 4000 ft.).

Af. coronulatus (nee Sclater) Sclater & Salvin, P. Z. S. 1879,

pp. 516, 549 (Antioquia ; no exact locality) ; Pelzeln & Madarasz,

Monogr. Pipr. pi. v. (figure of the Antioquia specimen).

No.— . cJ ad. Pueblo Rico, 5200 ft., 28.X.08.—Wing 59 ; tail

43 ; bill 7 mm.
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" Iris brown, feet light red. maxilla light grey, mandible pale

red."

This specimen confirms the characters of the subspecies origin-

ally based upon a male obtained by the late J, H. Batty in the

same region. The feathers of the coronal crest, w-hich have

exactly the same shape as in M. c. coronulatus of Western

Ecuador, being thickened at the end into a horny substance,

are dark bi-ownish red instead of light tobacco-bi"Own.

M. c. hellus is well figured in Pelzeln and Madardsz's Monograph
of the Pipridfe, on plate v. In their joint communication *

Hartert and Hellmayr have pointed out that Salmon's Antioquia

specimen belongs to this form, calling attention to a misleading

statement in Sclater and Salvin's report in P. Z. S. 1879. J/, c.

hellus is as yet known only from the Western Cordillera of

Colombia.

88. PiPRA MENTALIS MINOR Hart.

[Pipra mentalis Sclater, P. Z. S. 1856, p. 299, pi. 121 (1857.
•— Cordova, Yera Cruz, Mexico).]

Fipra mentalis minor Hartert, Nov. Zool. v. p. 489 (1898.

—

Cachabi, N.W. Ecuador).]

No. 2225. 6 ad. Rio Cajon : 31.X.08.—Wing 60; tail 29;
bill 8 mm.

No. 2098. 6 ad. Sipi : 21.ix.08.—Wing 60; tail 29; bill

mm.
Nos. 2002,2201. S 6 ad. Noanama : 22.viii, 19.X.08.—Wing

58, 57 ; tail 28, 29 ; bill 8, 8^ mm.
Nos. 2207,2308, 2380. 23>1. S 6 ad. Novita : 18, 19.xi.,

5, 9.xii.08.—Wing 57-58
; tail 28-29 ; bill 8 mm.

Nos. 2030, 2f92, 2430. S 6 juv. (plumage of female).

Noanama: 27.viii. ; Sipi: 14.x.; Novita: 23.xii.08.—Wing 60;
tail 29-301 ; bill 8|-9 mm.

Nos. 2172,2226.$ $ ad. Sipi: 9.X.08 ; RioCajon: 31.X.08.—
Wing 59 ; tail 28, 30^ ; bill 8^-9 mm.

" Iris white (in adult male), dark brown (in females and young
males), feet light brown or grey, maxilla dai-k brown, mandible
pale brown or pink."

The adult males ngree, so far as coloration is concerned, with

typical birds from Northern Ecuador. The head is of the same
intense crimson hue, the gonydeal angle is but narrowly edged
with yellowish, and the inner secondaries only have slight

yellowish-white margins along the inner web. \A'hile the bill is

as small and short as in Ecuador specimens, in the length of the

wing and tail the Colombian birds approach P. m.. ignifera,

from Chiriqui and Costa Rica. The difl'erence in size, however,

is very slight and not constant enough to warrant their separation

from P. m. minor. Ten adult males from Western Ecuador

* Oniitliologisclie MouatsbericlitC; xi. pp. 33-Co.
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(including type) measure as follows :—wing 55 (twice) to 58 ; tail

26-28 ; bill 8-9 mm.
P, m. minor thus ranges from Ecuador northwards over the

Pacific lowlands of Western Colombia.

89. PiPRA CORONATA VELUTINA Berl.

\_Pipt~a coronata Spix, Av. Bras. ii. p. 5, pi. vii. fig. 1 (1825.

—

S. Paulo d'01iven(;a).]

Pijwa velutina Berlepsch, Ibis, 1883, p. 492 (1883.—Yeragua).

P . cyaneocapilla (nee Hahn) Sclater & Sahdn, P. Z. S, 1879,

p. 517 (Medellin, Remedios, E,. Neche, Antioquia).

Nos. 2301, 2316, 2340, 2365, 2401. d S ad. Novita : 17, 20,

26.xi., 3, 15.xii.08.

Nos. 2118, 2105, 2146, 2156, 2182, 2241. S S ad. Sipi : 22,

24.ix., 1, 2, 3, 12.X.08.

No. 2030. c^ ad. Noanama : 26.xi.08.

No. 2239. 6 ad. Rio Cajon : 4.xi.08.

Nos. 2031, 2040, 2058,2216. 6 6 juv. Noanama : 28, Sl.viii.,

4.ix., 22.X.08.

No. 1964. 6 juv. S. Joaquim : 4.viii.08. No. 2160. J juv.

Sipi: 6.X.08.

Nos. 2311, 2334, 2361, 2362, 2366. $ ? ad. Novita: 19,

24.xi., 1, 3.xii.08.

Nos. 2121,2124, 2173. 5 $ ad. Sipi: 25, 28.ix, 9.x.08.

No. 1965. 5 ad. S. Joaquim : 4.viii.08.

" Iris dark red (in adult males), dark brown (in females and
young males), feet black, maxilla black, mandible blue."

S S ad. : wing 55^-58
; tail 24-26 ; bill 7-8 mm.

2 $ ad. : wing 55-58 ; tail 25-28 ; bill 7^-8| mm.
In 'The Ibis' for 1906, pp. 31-32, I have already alluded to

the smaller size of specimens from N.W. Ecuador and Western
Colombia. All of the many skins procured by Mr. Palmer have
much smaller bills and decidedly shorter wings than a series from
Chiriqui and Costa Rica. In the adult males the black of the

plumage is also somewhat deeper. Although I feel pretty sure

that the southern birds constitute a separable race, yet I should

like to examine a series from Yeragua, the tyjje locality, before

making an}' formal separation.

Specimens from different localities measure as follows :

—

Males. Wing. Tail. Bill.

mm. mm. mm.
10: Chiriqui 62-64 27-29 9-9^

4 : W. Costa Rica 62-64 27-28 9-9^

3 : Panama (Railway) 58-59 26-27 7-7^
14: W. Colombia 55-58 24^-26 7-8

7 : N.W. Ecuador 55-57 25-27 7|-8

Females.

4 : Chiriqui and Costa Rica 61^-63 28-30 9^-10
10 : W. Colombia 54|-57 25-27 7|-8
3 : N.W. Ecuador 55-56 26 7-8
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90. CniROMACH.ERLS VITELLINA Gould.

Pipra vitellina Gould, P. Z. S. 1843, p. 103 (Dec. 1843.—
Panama).

Chiromachceris vitellina Sclater ik Salvin, P. Z. S. 1879, p. 516

(Cauca, Remedies).

Kos. 2025, 2097, 2364, 2494. S 6 ad. Noanama : 28.viii
;

Sipi:21.ix; Novita : 3.xii.08, 27. i.09.—Wing 53-54 ; tail 28-30
;

bill 10 mm.
Nos. 2067, 2185. 6 c?juv. Noanama : 5.ix.08 ; Sipi : 13.X.08.

Nos. 2352, 2439. ? $ ad. Novita : 30.xi., 28.xii.08.—Wing
54-55; tail 29; bill 10 mm.

"Iris dark brown, feet orange, bill black "

A single male from Panama is rather more yellowish green on
the belly, but does not differ otherwise. C. aurantiaca Salv. is

apparently the geographical representative of C. vitellina in

Yeragua and S.W. Costa Rica.

C. vitellina ranges from the Isthmus of Panama south to

W. Colombia.

91. Sapayoa enigma Hart.

Sapayoa cenigma Hartert, ISTov. Zool. x. p. 117 (1903.—Rio
Sapayo, N.W. Ecuador) ; Hellmayr in Wytsman's Genera Avium,
part ix. 1910, p. 28, pi. i. figs. 5, 8.

No. 2418. c? ad. Novita : 19.xii.08.—Wing 82 ; tail 66;
bill 15 mm.

No. 2070. c? juv. Noanama: l.ix.08.—Wing 81 ; tail 61;
bill 131 mm.

Nos."2071, 2457. 5 imm., 2 ad. Noanama: 5.ix.08, 9.i.09.—

Wing 82, 79 ; tail 59 ; bill 15 mm.
" Iris brown, feet black, bill black, mandible gi'ey in adult male

and females, yellow in the young male " (no. 2070).

This cui-ious bird was hitherto represented only by a single

female, the type, from N.W. Ecuador, in the Tring Museum.
It has been fully described by Hartert, and I have nothing to add
to his excellent account. Sapayoa is certainly related to

AS'co^oiAorits, though the shape of the bill, the feathering of the

upper portion of the metatarsus etc., serve to distinguish it at a

glance.

The females agree exactly with the type, while the adult male
difi'ers in having the middle of the crown bright golden yellow.

The tail is longer, with the rectrices decidedly narrower, and
the central pair slightly elongated, exceeding the submedian one
by about 3 mm. The immature female has the upper part of

the head more yellowish green, and the throat slightly paler

yellowish than the adults. The young male (without any trace of

the golden yellow crown-patch) has a much shorter, smaller bill,

with the lower mandible yellowish white instead of brownish
horn-colour. The range of S. cenigma is restricted to the humid
lowlands of the Pacific coast of N.W. Ecuador and W. Colombia.

Piioc. Zool. Soc—1911, No. LXXYII. 77
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92. TiTYRA SEMIFASCIATA COLUMBIANA RidgW.

[Pachyrhynclmts semifasciatits Spix, Av. Bras. ii. p. 32, pi. xliv.

fig. 2 (1825.—Para).]
Tityra semifasciata Columbiana Ridgway, Proc. Biol. Soc.

"Wash. xix. p. 119 (1906.—La Concepcion, Santa Marta).

T. personata (nee Jardine & Selby) Sclater & Salvin, P. Z. S.

1879, p. 517 (Remedies, Neche).

No. 2502. (^ ad. Novita : 29.i.09.—Wing 122; tail 77;
bill 24 mm.

No. 2314. 2 ad. Novita: 19.xi.08.—Wing 114; tail 69;
bill 24 mm.

" Iris red-brown ( d" ), dark-brown ( $ ), feet dark grey, bill red,

tip black."

As correctly pointed out by Mr. Ridgway, the adnlt male differs

from typical 7\ semifasciata of Amazonia * by the much
narrower black frontal area, the posterior margin of which ends

in a line with the middle of the eye, instead of extending as far as

its posterior edge. Moreover, the black band across the inner

web of the outer rectrices is much broader, and reaches nearly or

quite to the shaft. The female is much browner on the upper

parts, with the pileum considerably darker.

By the coloration of the female, and the greater extent of

black on the lateral recti'ices, this form approaches T. s. cosiaricensis

Ridgw. t from Panama and Costa Rica, which, however, is

smaller and has even more black in the tail.

T. s. Columbiana ranges from Santa Marta through Western
Colombia to the province of Esmeraldas, N.W. Ecuador. Speci-

mens from the latter locality agree in every respect with the

Colombian ones.

93. Tityra albitorques albitorques Dubus.

Tityra albitorques Dubus, Bull. Acad. Roy. Belg. xiv. pt. ii.

p. 104 (1847.—Peru); Sclater & Salvin, P. Z. S. 1879, p. 517

(Remedios).

Nos. 2278, 2452. S S ad. Novita: 13.xi.08 ; Noanama

:

7.i.08.—Wing 107, 105 ; tail 67 ; bill 2U, 221 mm.
No. 2525. <$ ad. El Tigre, R. Tamana": 10ai.09.—Wing 103

;

tail 64 ; bill 22 mm.
No. 2524. $ ad. El Tigre: 9.ii.09.—Wing 100; tail 64;

bill 22 mm.
" Iris dark brown, feet grey, bill black."

The males do not appear to be different from those obtained

by Natterer at Manaos, N. Brazil, or from an adidt male from

* Mr. Ridgway (Bull. U. S. Mus. no. 50, pt. iv. p. 868) gives as its range

"Southern Brazil and Bolivia to Central Colombia." This is not quite correct,

for T. s. semifasciata is strictly an Aniazoiiiau species, ranging from Part'i west to

the Eastern slopes of the Andes, south to E. Bolivia and W. Mattogrosso.

t Proc. Biol. Soc. Wash. xix. p. 119 (1906.—Bonilla, Costa Kica).
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Cbyavetns, N. Peru. The back, upper wing- and tail-coverts are

pale pearl-grey, the basal half of the rectrices greyish white, the

remaining portion black with a distinct white apical margin, the

ear-coverts white, etc., exactly as in the skins from Manaos and
Peru.

T. huckleyi Salv. k Godm. * from Eastern Ecuador, the type

of which I have examined in the British Museum, may be

distinguished by the paler, nearly white colour of the upper wing-

coverts and rump, by having the white in the tail confined

to the extreme base of the outer web of the external rectrices,

etc. etc.

94. Platypsaris homochrous Scl.

Pachyrhamphus Iwmochrous Sclater, P. Z. S. 1859, p. 142

(1859.—Pallatanga, W. Ecuador).

Hadrostomus homochrous Sclater dk Salvin, P. Z. S. 1879, p. 517
(Remedios).

^^os. 2260, 2600, 2685. S S fvd, Novita : lO.xi. ; Condoto :

14.iv.09 ; Tado : 2.vi.09.—Wing 90 ; tail 63-65 ; bill 16-

17 mm.
No. 2415. c? juv. Novita: 19.xii.08.—Wing 86; tail 61;

bill 17 mm.
No. 2399. $ ad. Novita: 17.xii.08.—Wing 85; tail 61;

bill 17 mm.
" Iris dark brown, feet blue-grey, bill black, mandible grey in

the young male and female."

Identical with skins from N.W. Ecuador, province of

Esmeraldas,

This species ranges from Panama (Railroad) and Santa Marta
in the north through Western Colombia and Western Ecuador
to N.W. Peru (Lechugal, district of'Tumbez) f.

95. Pachyrhamphus dorsalis Scl.

Pachyrhaviphus dorsalis Sclater, Cat. Amer. B. p. 243 (1862.—
" Bogota ? " t) ; Ridgway, Bull. XJ. S. Mus. no. 50, pt. iv. 1907,

p. 832 (Rio Call, R. Barratoro, Castilla, W. Colombia) ; Bangs,

Proc. Biol. Soc. Wash. xxi. 1908, p. 157 ("N.W. Colombia,

just south of Darien," errore ; see footnote above p. 1085).

P. cinereiventris (nee Sclater) Sclater &, Salvin, P. Z. S. 1879,

p. 518 (Santa Elena).

No. 3750. 2. Pueblo Rico, 5200 ft., ll.ix.09.—Wing 75;
tail 57 ; bill 13^ mm,,

" Iris brown, feet dark grey, bill black."

* Biol.-Ceiitr, Amer., Aves, ii. p. 120 (Dec. 1890.—Yaiiayacu, Ecuador).

t The locality " Saraj^acju," East Ecuador, is undoubtedly incorrect. I have, on
several occasions, alluded to the fact that Buckley's localities cannot be relied upon,
collections from the western and eastern slopes of the Andes having been mixed
up and almost invariably labelled " Saraya^u."

X I have examined the type in the British Museum. It is an undoubted Bogota
skin.

77*
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I quite agree witli Mr. Rirlgway in considering this species

totally different from P. niger cinereiventris Sol., with which
Dr. Sclater later united it. In fact, P. dorsalis appears to be
the Western representative of P. margiyiatus Licht. * It may,
however, readily be distinguished in the male sex by the uniform
black upper back, separated from the glossy black pileum by a
very broad, light cinereous nnpe-band. The wings and tail are

longer, and the bill decidedly larger.

The female, as yet undescribed, is very much like tliat of

P. marginatus, but has a. larger, broader bill, and the pileum is

dark olive, each feather with an apical spot of dull greenish'

black.

In addition to the type and another specimen in the British

Museum, I have examined four more adult males from Bogota in

the collections of the Munich Museum and of Count Berlepsch.

The Tring Museum possesses specimens from Paramba, N.W,
Ecuador, which are perfectly similar to Bogota skins.

P. dorsalis thus ranges from Panama through Western
Colombia to N.W. Ecuador.

96. Pachyrhamphus cinnamomeus Lawr.

Pachyramphus cinnamomeus Lawrence, Ann. Lye. N. H. N. Y,
vii. p. 295 (Jan. 18G1.—Lion Hill Station, Panama. Railway).

Pachyrhamjyhus cinnamovieus Sclater & Salvin, P. Z. S. 1879,

p. 518 (Remedies).

P. rufescens^ Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 189

(Turboj.

Nos. 1980. 2535. J c? ad. Guineo : 8.viii.08 ; El Tigre, 320 ft.

:

12.ii.09.—Wing 78, 79; tail 57, 55; bill 14| mm.
Nos. 1968, 2034. S 6 imm. (without the rudimentary second

primary). S. Joaquim, Bahia del Choco, 4.viii ; Noanama :

29.viii.08.—Wing 75, 79 : tail 57 ; bill 14 mm.
Nos. 2026, 2350. $ $ ad. Noanama : 28.viii. ; Novita

:

28.xi.08.—Wing 75, 76 ; tail 55, 58 ; bill 14 mm.
" Iris dark brown, feet blue-grey, maxilla black, mandible

blue."

The series is exactly like specimens from Western Ecuador,

while skins from Central America (Costa Rica, Guatemala), as

a rule, are of a deeper rufous-tawny on the upper parts.

P. cinnamomeus ranges from Southern Mexico (Tabasco) and
Guatemala southwards to Western Ecuador t.

97. Lathria unirufa castaneotincta Hart.

[Lipaugus ivnirufus Sclater, P. Z. S. 1859, p. 385 (1860.

—

Oaxaca, S. Mexico, and Guatemala).]

* =P. atricapilhis auct. (iiec Merreni) ; cfr. Berlepsch, Nov. Zool. xv. 1908,

p. 141.

t 111 Upper Amazonia (Eastern Ecuador; Ucaj'ali, Peru) its place is talcen hy
another form, ch)se]y allied to, or perhaps even identical with, P. castaneus JarJ.

& Sclby. [= P. rnfus auct. nee Roddaert 1]
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Lathria unirvfus castaneotinctus Hartert, Nov. Zool. ix. p. 610

(1902.—Rio Durango, N.W. Ecuador).

Lathria unirtifa (nee Sclater) Havtert, Nov. Zool. v, 1898,

p. 490 (Cachabi, N.W. Ecuador); Sclater & Salvin, P. Z. S. 1879,

p. 518 (Remedies, Neche).

Lipangus unirufus (nee Sclater) Cassin, Proc. Acad. N. Sci.

Pliilad. 1860, p. 143 (Turbo, R. Tru^ndo).

Nos. 2306, 2315, 2045, 2175. 6 6 ad. Novita : 18, 20.xi.
;

Noanama : l.ix.08 ; Sipi, Rio Sipi : lO.x.08.—Wing 130-135;
tail 102-108; bill 20-21 mm.

Nos. 2217, 2342, 2343, 2423. $ $ ad. Cajon, R. Cajon :

28.X.08 ; Novita : 27.xi., 22.xii.08.—Wing 123-128 ; tail 101-105
;

bill 20-21 mm.
" Iris dark brown, feet grey, maxilla brown, mandible pale

brown or grey."

These specimens agree with topotypieal birds from N.W.
Ecuador and differ from L. ti. clara Ridgw. * of southern

Central America, in having the back decidedly brighter, more
cinnamon-rufous, and the under parts also darker, deep tawny-
ochraceous. The bill also is light brown instead of blackish

horn-colour.

The specimens from Antioqvua (Remedios, Neche) in the

British Museum likewise belong to this form ; and so probably

also do those obtained by Lieut. Michler's expedition to the Rio
Truando (although they are referred by Mr. Ridgway t to

L. u. dara)^ since the fauna of the Atrato region is essentially

identical with that of the Choeo district.

L. It,, castaneotlncta, therefore, appears to range from the coast

of the gulf of Uraba through Western Colombia to the province

of Esmeraldas, N.W. Ecuador.

98. LiPAUGUS HOLERYTHRUS ROSENBERGI Hart.

[Lipaugus holeryUtrus Sclater & Salvin, P. Z. S. 1860, p. 300
(1860.—^Vera Paz, Guatemala).]

Lipatcgus holei-ythrus rosenbergi Hartert, Bull. B. 0. C. xvi. p. 12

(1905.—Rio Dagua, W. Colombia).

Lipaugus holerythrus (errore) Hartert, Nov. Zool. v. 1898, p. 489
(Cachabi, N.W. Ecuador).

Nos. 2355, 2375. S 6 ad. Novita : 30.xi., 7.xii.08.—Wing 104,

102 ; tail 90, 89 ; bill 19, 20 mm.
No. 2100. 2 ad. Sipi, Rio Sipi: 21.ix.08.—Wing 102;

tail 90; bill 19 mm.
" Iris dark brown, feet dark grey or black, maxilla blackish,

mandible brown."

These birds, which are to be regarded as topotypieal of L u.

rosenhergi, differ from Central American skins in their darker

* Proc. Biol. Soc.Wash. xix. \i. 120 (1906.—Lion Hill, Panama),

t Bull. U. S. Mus. no. 50, pt. iv. p. 824,
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tawny russet upper, and deeper tawny under parts, as correctly

pointed out by Hartert,

Although 1 have not seen the examples from Antioc[uia (Neche,

Remedios *), I have little doubt that they also are referable to

the present form rather than to typical L. h. holerythrus.

L. h. rosenhergi is another of the many species peculiar to

"Western Colombia and N.W< Ecuador (province Esmeraldas).

99. COTINGA NATTERERII BoisS.

Ampelis nattererii Boissonneau, Rev. Zool. iii. p. 2 (1840.

—

Santa-Fe-de-Bogota).

Cotinga nattererii Ridgway, Bull. U. S. Mus. no. 50, pt. iv.

1907, p. 785 (Eastern Panama (Railway line) to Colombia

;

crit.).

Cotinga simoni Berlepsch, Ornis, xiv. p. 361 (1907.—San Jose,

Rio Dagua, W. Colombia).

Nos. 2267, 2268, 2289, 2281, 2283, 2289, 2290, 2291, 2292.

cJ c? ad. N6vita, Rio Tamand : 12, 14, 16,xi.08.—Wing 107-

111 ; tail 66-69; bill 14.i-15| mm.
No. 2270. J imm. Novita : 12.ix.08.—Wing 108; tail 67

bill 15^ mm.
Nos.'2282, 2293. S 6 juv. Novita : 14, 16.xi.08.—W^ing 105

tail 68, 70: bill 14, 15 mm-
Nos. 2271, 2275, 2284, 2294, 2295, 2296. $ $ ad. Novita

12, 13, 14, 16.xi.08.—Wing 106-110; tail 71-75; bill 14|-
15 mm.

" Iris black, feet dark grey, maxilla black, mandible blue,"

The series of adult males is fairly uniform, the variation

being chiefly confined to the intensity of the purple colour

of the throat and abdominal patch, INvo specimens, especially

nos. 2281, 2291, have the throat darker than the others. All,

however, show the characteristic blackish cross-bars (which

sometimes have a slight metallic greenish sheen) to the feathers

of the throat, already noticed by M. Boissonneau and more fully

described by Mr. Ridgway, and the pale cerulean blue border to

the gonydeal angle ; the pileum is constantly deeper blue than

the back ; the second primary is very nearly as long as the third,

and never attenuated on its apical portion, so striking a feature

in the allied C. ridgivayi Ridgw,, from Chiriqui and S,W. Costa

Rica.

I am sorry to say that C simoni is clearly a synonym of

C. nattererii, for the description of Boissonneau, which Count
Berlepsch appears to have overlooked, corresponds exactly to the

Choc6 birds,

I do not understand the Count's statement as regards the

coloration of the female which, he says, resembles tliat of

* L. Iwlerijthrus Sclater & Salvin, V. Z. S. 1879, p, 519 (Nccbe) ; Sc a er, Cat. B,
xiv. 1888, p. '357 (part. : Remudios, Nechu),
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C. cayana. As a matter of fact, the six females obtained by
Mr. Palmer are exactly like C. ridgwayi except in being slightly

deeper bufi' on the anterior under parts. In the main features,

viz., crown and back sooty edged with buffy white, larger

upper wing coverts broadly margined with cinnamon-buff, dusky
markings of lower surface etc., the females of the two species are
practically identical.

C. nattererii ranges from Eastern Panama (Railway line) south
to Buenaventura, Western Colombia. Occasionally it is also met
with in Bogotd collections.

100. Carpodectes hopkei Berl.

Carpodectes hopkei Berlepsch, Orn. Monatsber. v. p. 174 (1897.

—

San Jose, R. Dagua, W. Colombia) ; Hartert, Nov. Zool. ix. 1902,

p. 611 (Ventana, N.W. Ecuadoi-).

Nos. 2205, 2272, 2285, 2286, 2287, 2288. 6 6 ad. & imm.
Novita : 12, 14, 18.xi. 08.—Wing 158-170 ; tail 95-102 ; bill 20-
21 g mm.

No. 2273. (J) juv. Novita: 12.xi.08.—Wing 158; tail 92;
bill 20 mm.

Nos. 2303, 2325, 2326, 2335, 2339. $ $ ad. & imm. Novita :

17, 23, 25, 26.xi.08.—Wing 135-140; tail 84-87; bill 18-
19 mm.
No. 2274. (d )

juv. Novita : 12.xi.08.—Wing 154 ; tail 100
;

bill 18 mm.
" Iris orange (or orange-yellow), feet and bill black."

" I have seen, but been unable to shoot this bird in all parts

of the Choco from Malaquita (S. T.) up to Sipi" (M. G. Palmer).

The series of males illustrates beautifully the variation accord-

ing to age. In perfectly adult birds the six outer primai'ies and
the central pair of rectrices bear only a small, i"ounded black spot

at the tip, while the plumage otherwise is pure white, some-
times with a scarcely perceptible greyish tinge on the pileum.
Immature males have much more black on the wings, and most,

if not all, of the rectrices tipped with black. The younger the
bird, the moi-e extended is the black colour. No. 2287 has not
only the black tips to the three outer primaries much larger than
tht specimens in more advanced stage, but the greater part of the
inner web of the remaining primaries is also black. The shafts of

the primaries are pure white in adult, black in immature males.

The latter, besides, have the bastard-quills and primary coverts

edged or tipped with black.

No. 2273 is changing from the grey juvenile plumage into the
white of the adult. Another, still younger, male, No. 2274,
resembles the females, but may be distingviished by its larger size,

much paler cinereous upper parts and breast, whiter bellj^, etc.

A specimen in the Tring Museum from Ventana, N.W. Ecuador,
is exactly like it.

(J. hopkei is peculiar to the hot, forest-covered lowlands of
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Westei'n Colombia and the adjoining parts of Ecuador (province

Esmeraldas).

101. QUEEULA PURPURATA P. L, S, Miill.

Muscicapa purpKjrata P. L. S. Miiller, Natursyst. Suppl.

p. 169 (1776—ex Daubenton, PI. Enl. 381 : Cayenne),

Querula cruenta Cassin, Proc. Acad. Philad. 1860, p. 143

(Turbo); Sclater & Salvin, P. Z. S. 1879, p. 520 (Pocune,

JRemedios).

Nos. 2001, 2151, 2265. J d ad. Noanama : 22.viii. ; Sipi

:

3.x. ; Novita: 12.xi.08.—Wing 178-182; tail 114-117; bill

24 mm.
Nos. 2044, 2152, 2266, ? 2 Noanama: l.ix. ; Sipi: 3,x.

;

Novita: 12.xi.08.—Wing 166-168; tail 108-112; bill 22-

23J mm.
" Iris dark brown, feet black, bill blue."

These birds have generally smaller bills than those from

Guiana, Venezuela (Caura) and Para, but the difference is not

quite constant. This is a wide-spread species, i-anging from

Costa Rica to Peru, and the mouth of the Amazons.

102. Synallaxis pudioa kScI.

Synallaxis pudica Sclater, P. Z. S, 1859. p. 191 (1859.

—

Bogota); Sclater & Salvin, P. Z. S. 1879, p. 521 (Remedios,

Antioquia).

No. 2116. $ ad. Sipi: 26.ix.08.—Wing 60; tail 73; bill

15 mm.
No. 2730. 2 juv. Pueblo Rico, 5200 ft. : 16.viii.09.

" Iris brown, feet blue-grey (no. 2116), dark brown (no. 2730),

bill black, mandible grey."

Identical with specimens from Bogota collections,

103. Synallaxis unirufa Lafr.

Synnalaxis (sic) unirufa Lafresnaye, Rev. Zool. vi. p. 290
(1843.—"Colombia").

Synallaxis unirufa Sclater & Salvin, P. Z. S. 1879, p. 521
(Antioquia).

No. — . cS ad. Tatama Mountain, 6700 ft., 9.X.09.—Wing
61 ; tail 70 mm. ; bill damaged.

" Iris brown, feet dark grey, bill black."

Agreeing with a Bogota skin. The plumage is uniform clear

chestnut rufous, luther paler underneath, except, of course, the
blackish inner webs of the remiges. There is no black gular
patch, so characteristic a feature in the allied ,S'. castanea Scl. *

from the Silla de Caraccas, Venezuela.
S. imirufa is peculiar to the high mountains of Colombia.

* Ann. Miig. Nat. Hist. (2) xvii. p. 466 (1856.—Caraccas).



l^TUDS OF AVESTERN COLOMBIA. 1149

104. SiPTORNIS ERYTHROPS GRISEIGULARIS RidgW.

[Synallaxis erythroj^s Sclater, P. Z. S. 1860, p. 66 (1860.

—

Pailatanga, W. Ecuador).]

Acroi'chilus erijthrops griseigularls Ridgway, Proc. Biol. Soc.

Wash. xxii. p.' 72 (1909.~San Antonio, Rio Cali, " N.W."
Colombia ; M. G. Palmer coll.).

Synallaxis erythrops (nee Sclater) Sclater & Salvin, P. Z. S. 1879,

p. 521 (Frontino, W. Cordillera).

Nos. 3740, — . c? d ad. Pueblo Rico (5200 ft.), 7.ix. ; Siato

(5200 ft.), ix.09.—Wing 69; tail 63, 65 ; bill 13 mm.
No. 2799. 5 juv. Loma Hermosa, R. Jamarava (4150 ft.),

18.X.09.—Wing 63 : tail 68 ; bill 13 mm.
" Iris brown, feet greyish green, maxilla black, mandible light

brown."

The adult birds fully bear out the characters given by Mr.
Ridgway for his subspecies which, moreover, was based upon
one of Palmer's skins. S. e. griseigidaris may easily be recog-

nized from its allies : iS. e. erythrops ScL, of Western Ecuador,
and S. e. rufigenis Lawr.*, of Chiriqui and Costa Rica, by its

mouse-grey (instead of biiffy brown) foreneck and breast, and
brighter cinnamon-rufous median rectrices.

S. e. gj'iseigidaris is peculiar to the elevated districts of the

Western Cordillera of Colombia.

[105. Thripadectes solateri Berl.

Thripadectes sc?rt^eri Berlepsch, Ornis, xiv. p. 365 (Feb. 1907.

—

S. Pablo, W. Colombia, 4500 ft. ; G. Hopke coll.).

Rhopoctites cdogus Bangs, Proc. Biol. Soc. Wash, xxiii. p. 72

(1910.—Pavas, W. Colombia, 4400 ft. ; M. G. Palmer coll.).

Count Berlepsch having kindly submitted to my inspection the

type specimen, I can positively state that 7^. alogus is merely a

sj'nonym of T. sclateri, the description of which appears to haA^e

been oveilooked bj^ Mr. Bangs. The two tA'pes wei'e obtained in

the same disti^ict, viz., in the Western Cordillera above Buena-
ventura, Choco Bay. Although someivhat resembling Automolus
[Rhopoctites) rvfohrunneus in general coloration, T. sclateri is a very
distinct species, and I agree with its describer that it finds its

natural place in the genus Thripadectes. The structural characters,

especially the shape and size of the bill, are exactly the same as

in T. flamm.idatv.s, while A. rufobntnneus has a much shoi"ter,

slenderer, more depressed bill, and much shorter, weaker tarsi.

The pileum has distinct, though narrow, pale shaft-lines, whereas
it is uniform dusky olive in A. riifobrunneus; the back is darker,

less reddish ; the throat much paler, light ochraceons instead of

deep orange ; the sides of the neck are olive-brown instead of

orange-ochraceous ; the breast and abdomen aie darker ochreous

* Synallaxis rtififfcnis Lawrence, Aim. Lvc. N. H. N.Y. ix. p. 105 (1868.— Costa
Kica).
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and lack the pale shaft-stripes, so conspicuous in A. ricfo-

hrunnevs, etc. etc.

The type, an adult female, obtained by the late Gustav
Hopke, March 6, 1897, measures—wing 99 ; tail 95 ; bill

27 mm.]

106. AUTOMOLUS NIGRICAUDA Hart.

Aiotomolus nigricauda Hartert, Bull. B. 0. C vii. p. xxx.

(1898.—Cachabi, N.W. Ecuador); idem, Nov. Zool. v. 1898,

p. 491 (Cachabi) ; idem, 1. c. ix. 1902, p. 616 (Paramba, 3500 ft.

;

Rio Sapaj^o, 450 ft. : N.W. Ecuador).

No. 2414. J ad. Novita, 150 ft., 18.xii.08.—Wing 83 ; tail 71

;

bill 23 mm.
" Iris light brown, feet and bill black."

This bird is practically identical with the specimens in the

Tring Museum. The species was hitherto known only from
N.W. Ecuador, where Mr. Rosenberg a,nd his collectors obtained

three examples at Cachabi (500 ft.), Paramba (3500 ft.), and Rio
Sapayo (450 ft.).

A. nigricauda is nearly allied to the group of A. riibiginosus

from Central America, but may easily be distinguished by its dull

blackish (instead of bright chestnut rufous) tail, less rufous wings,

darker ferruginous foreneck, dull brownish olive belly, etc., etc.

107. Hyloctistes subulatus assimilis Berl. & Tacz.

\Sphenura subulata Spix, Av. Bi-as. i. p. 82, pi. Ixxxiii. fig. 1

(1824—'"in sylvis fi. Amazonum ").]

Automolus assimilis Berlepsch & Taczanowski, P. Z. S. 1883,

p. 561 (1883.—Chimbo, S.W. Ecuador); Hartert, Nov. Zool. v.

1898, p. 491 (Chimbo, Cachabi, W. Ecuador).

No. 2080. c? (?) ad. Sipi, Rio Sipi : 12.ix,08.—Wing 82;
tail 71 ; bill 20=^ mm.

No. 2467. c?~(?)ad. Noanama : 13.i.09.—Wing 80; tail 69

;

bill 20 mm.
Nos. 2725, 2701. S $ ad. Tado : 8, 28.vi.09.—Wing 87, 86;

tail 70; bill 21, 22 mm.
No. 2093. $ ad. Sipi: 19.ix.08.—Wing 83; tail 67; bill

20 mm.
" Iris dark brown, feefc greyish green or black brown, maxilla

black, mandible light brown."

This series agrees perfectly with two specimens from Western
Ecuador (Carondelet, Paramba) in the Mvmich Museum, The
upper part of the head is nearly uniform olive-brown with

obsolete dusky edges to the feathers ; the back wholly unstriped,

rufescent brown ; the upper wing-coverts and outer webs of the

remiges are deep russet-brown ; the breast and abdomen dull

light olivaceous, the chest but indistinctly mottled with buffy,

etc. etc.
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The Costa Rica form, H. s. virgatus Lawr.*, may be distin-

guished from H. s. asswiilis by its more elongated as well as

slenderer bill (23i to 24 mm.) ; bright chestnut-brown colour

of the wing-coverts and remiges ; blackish ground-colour of the
pileum and nape, with sharply defined, buff shaft- streaks ; by
having the upper back distinctly streaked with buff, etc.

Mr. Ridgway has rightly separated F. virgatus under the new
generic term Hyloctistes t, but it is certainly only subspecifically

distinct from H. s. subulatus and H, s. assimilis^ the three races

replacing each other geographically. With regard to the differ-

ences between the two last-named races see my remarks in Nov.
Zool. xvii. 1910, p. 320.

108. Xenicopsis subalaris subalaeis Scl.

Anahates subalaris Sclater, P. Z. S. 1859, p. 141 (1859.—Palla-

tanga, W. Ecuador).

Anabazenops subalaris Sclater, Cat. B. Brit. Mus. xv, p. 108
(part. : a-c, Pallatanga ; d, Quito).

No. — . S ad. Loma Hermosa, R. Jamaraya, 4150 ft.,

19.X.09.—Wing 91 ; tail 84 ; bill 19 mm.
" Iris dark grey, feet grey-green, maxilla black, mandible

yellow."

This bird is somevvhat difficult to place. In coloration, notably

in the dark brown ground-colour of the pileum and back, it agrees

with topotypical West Ecuadorian specimens ; but it is fully as

large as the Central American form, X. s. lineatus Lawr. J,

which, however, has the head above and the back of a distinctly

paler, more olivaceous brown tinge. Until more specimens from
Western Colombia come to hand its identification can be regarded
only as provisional.

X. s, subalaris inhabits the elevated districts oi the Western
Cordillera in Ecuador and Colombia, extending down the slope to

about 2000 feet.

X. mentalis Tacz. & Berl. §, united by Dr. Sclater to X. s.

siobalaris, is a very distinct species, though it may eventually

prove to be the Eastern representative. It differs particularly in

the following characters : the top of the head is much darker,

blackish, and covered with broad, buff shaft-stripes, while in

X. s. subalaris there are but a few narrow hair-like streaks to be

seen ; the upper back also shows much broader as well as more
numerous buff stripes; the whole under surface, posterior to

foreneck, is likewise broadly striped all over with yellowish

* PMlydor vivffattis Lawrence, Ann. Lye. N. H. N.Y. viii. p. 468 (1867.—Ango-
stura. Costa Rica).

t Proc. Biol. Soc. Wash. xxii. p. 72 (1909.—Type : FJiUi/dor virgatus Lawr.).

X Anabasenops lineatus Lawrence, Ann. Lj'c. N. H. N.Y. viii. p. 127 (1865.—
Aii2;ostura, Costa Rica).

§ Anahazenofs mentalis Taczanowski & Berlepscli, P. Z. S. 1885, p. 96 (1885.

—

Maclia^', Eastern Ecuador).
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wliite, etc., etc. The pattern of the upper parts reminds one

rather of Automohis holostictus Scl. & Sal\^, yet it need not be

emphasized that this species is generically distinct.

Of X. mentaUs, I have examined two adult males and a,n

immature female from Machaj, E. Ecuador, and two Bogota

skins, one in the British Museum, the other in Count Berlepsch s

collection.

109. Xenops genibarbis littoralis Scl.

[Xenops geniharhis Illiger, Prodr. Syst. Mamm. et Av. p. 213

(1811.—Carneta, Lower Amazons).]

Xenops littoralis Sclater, P. Z. S. 1861, p. 379 (1861.—Esme^

raldas, N.W. Ecuador).

Xenops ruficauda (nee Vieillot) Cassin, Proc. Ac. N, Sci. Philad.

1860, p. 193 (Turbo, N. Colombia).

Xenops geniharhis (nee Illiger) Sclater k Salvin, P. Z. S. 1879,

p. 523 (Remedies).

No. 2039. (5 imm. Noanama : 31.viii.08.—Wing 61 ; tail 46
;

bill 12| mm.
No. 2479. $ ad. Noanama : 15.i.09.—Wing 61; tail 46| ;

bill 13 mm.
No. 2646. 6 ad. Tado, R. San Juan: 17.V.09.—Wing 62| ;

tail 48 ; bill 13 mm.
" Iris dark brown, feet blue-grey, bill black."

These birds agree with topotypical examples from the Ecuadoiian

province of Esmeraldas. X. a. inexicamcs Scl. *, which ranges

from E. Mexico to Panama, is more rufescent, less olive, under-

neath, and has the back of a brighter, clearer cinnamomeous-

brown.
X g. littoralis inhabits the lowlands and foothills of Western

Ecuador and Western Colombia.

110. Glyphorhynchus cuxeatus castelnaudii Des Murs.

[Bendrocolaptes cuneatus Lichtenstein, Abhandl. Akad. Berlin

a.d. Jahren 1818-19, p. 204, pi. ii. fig. 2 (1820—" in Brasilite

provincia Bahia "
; cfr. idem. I.e. a.d. Jahren 1820-21, p. 264.]

Glyphorhynchus castelnaudii Des Murs, in Castelnau's Voyage,

Oiseaux, p. 47, pi. xv. fig. 2 (1856.—Santa Maria, Eastern Peru).

Qlyphorhynchus cuneatus (errore) Sclater & Salvin, P. Z. S. 1879,

p. 523 (Remedies).

Nos. 2019, 2177. c? imm-, ? ad. Sipi : 10.x.; Noanama :

26.viii.08.—Wing 69, 67 ; tail 70, 62 ; bill 12 mm.
'' Iris dark brown, feet dark grey, maxilla black, mandible

Slightly smaller than Upper Amazonian skins, but similar in

coloration.

* Xeimps mexicanus Sclater, P. Z. S. 1856, p. 289 (Jan. 1857.—Cordova,

E. Mexico).
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111. Dendrorxis lachrymosa rostrata Ridgw.

[Dendrornis lackn/mostis Lawrence, Ann. Lye. N. H. N. Y. vii.

p. 467 (1862.—Panama).]
Xiphorhynchus lacrymosus rosircUiis Ridgway, Pvoc. Biol.

Soc. Wash. xxii. p. 73 (1909.—Rio Dagua, "North-western"

Colombia).
_

Dendrornis lacryvwsa (errors) ^c\{iter &, Salvin, P. Z. S. 1879,

p. 523 (Remedios)'; Hartert, Nov. Zool. ix. 1902, p. 616 (N.W.

Ecuador).

Dendrornis — sp. Cassin, Proc, Acad. N. Sci. Philad. 1860,

p. 194 (R. Trnando).

Nos. 2587, 2615. J 6 ad. Condoto, R. Condoto, 150 ft. :

6,20.iv.09.—Wing 126, 122; tail 103, 98 : bill 37 mm.
'

Nos. 2004, 2005. d imm., $ imm. Noanama, 100 ft. : 24,

26.viii.08.—Wing 126, 120; tail 105, 102 ;
bill 35, 32 mm.

" Iris dark brown, feet green, ma.xilla black, mandible grey."

These specimens, as well as several others from North-western

Ecuador (Bulun, Carondelet), have the bill slightly deeper and

stouter than typical birds from Panama. The culmen, how-

ever, is not more strongly arched. I must confess I am not

very (confident as to the distinctness of this race and should not

be surprised if a larger series would show it to be inseparable

from D. I. lachrymosa. D. I. rostrata, if really distinguishable,

ranges from N.W. Colombia (Rio Truando) along the Pacific coast

southwards to the north-western portion of Ecuador. It is found

only in the lowlands and on the hill-slopes.

112. Dendrornis triangularis ^equatorialis Berl. & Tacz.

[Dendrocolaptes triangularis Lafresnaye, Rev. Zool. v. p. 134

(1842.—"Bolivia,"* errore ; the type came from Santa-Ee-de-

Bogota, Colombia).]

Dendrornis erythrojyygia cpquatorialis Berlepsch & Taczanowski,

P. Z. S. 1883, p. 563 (1883.- Chimbo, W. Ecuador) ;
Hartert,

Nov. Zool. V. 1898, p. 490 (Chimbo, Paramba, W. Ecuador).

D. cequatorialis Salvadori & Festa, Boll. Mus. Torino, xiv.

no. 362, 1899, p. 25 (R. Peripa, W. Ecuador).

D. punctigida (errore) Goodfellow, Ibis, 1902, p. 63 (Nanegal,

Intac, Gualea, W. Ecuador; specimens examined).

No. 2378. c? ad. Novita : 7.xii.C8.—Wing 117; tail 103;

bill 34 mm.

* Tlie locality " Bolivia " is certainly a mistake, for in Mao;. Zool. 1843, Oiseaux,

pi. 32, Lafresnave expressly says :
" vieiit de Santa-Fe-de-Bogota." This statement

is repeated in Rev. Mag. Zool. (2) ii. 1850, p. 419, in the French text, while the

Latin diagnosis (a verbatim reprint of the original account) terminates with the

indication: "habitat in Bolivia." Moreover, at that time, Bogota skins reached

Paris in large numbers, whereas material from Bolivia was very scarce m European

Museums. In fact, D'Orbigny was the only naturalist to send collections from that

country, but he did not obtain the species in question.
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No. 2529. J ad. El Tigre, 320 ft.: 10.ii.09.—Wing 116;
tail 103 ; bill 34 mm.

" Iris dark brown, feet grey-green or blue, maxilla black, tip

light brown, mandible grey."

The two skins agree perfectly with a series from Western
Ecuador in the Munich Museum. D. t. cequatorialis is an
excellent form, differing in many important details from the

typical race of Central Colombia, W, Venezuela, etc. The rump
and the wings are much darker chestnut rufous ; the ground-

colour of the throat is decidedly buff, instead of whitish ; the dark
olive markings on the throat are restricted to small, rounded
apical spots, while in the allied D. t. triangidaris the feathers

show a continuous, marginal edge, giving a squamate appearance ;

the top of the head is wholly unstreaked, plain dark olive, only

sometimes with a few buff shaft-lines on the forehead, whereas
the typical form has the entire crown conspicuously streaked or

spotted with pale buff, etc.

D. t. punctigula Ridgw. * from Costa Rica and Chiriqui, is

most closely related to D. t. cequatorialis, agreeing in the pattern

of the throat and in the uniform pileum, but differs in the clearer

rufous rump and wings, the deeper olive-green ground-colour, and
the smaller, less rounded spots of the lower parts. Single

examples are, however, not always distinguishable.

D. t. triangularis shows a distinct, whitish lateral stripe near

the lower edge of the maxilla, while in I), t. cequatot-iaJis and
D. t. punctigula the upper bill is uniform dark horn-brown or

blackish. This difference is quite constant in the enormous series

Avhich I have examined,

B. t. ceqiiatorialis is strictly confined to the Avestern slopes of

the Andes in Ecuador and Southern Colombia. In Ecuador it

ranges from sea-level up to about 3500 feet, for we have specimens

from Yentana (90 feet) and Bulun (160 feet) as well as from Lita

(3200 feet) and Paramba (3500 feet). From Colombia, Avest of

the Coast Cordillera, I have seen only Palmer's two skins, one
taken at 150, the other at 320 feet elevation t.

D. t. triangularis inhabits the Central and Eastern Cordillera

of Colombia, the mountains of Western Venezuela (Merida,

Cumbre de Valencia), the eastern slopes of the Ecuadorian Andes,
and Northern Peru. Two specimens from the Cauca slope of the

Coast Cordillera—one, fi-om Santa Elena,, in the British Museum,
the other, from Riolima, at Tring—also belong to this form, being

in every respect typical. Birds from Eastern Ecuador (Machay,

* Dendrornis punctigula Ridgwaj', Proc. U.S. Mus. xi. p. 544 (1889.—Navaiijo,

Costa Rica).

t My material of D. t. cequatorialis consisted of tlie following specimens :

—

fi from Chimbo, including the tj'pe (Mus. H. v. Berlepsch & Tring) ; 2 from Cacliabi

(Tring) ; 7 Paramba, 6 Lita, 1 Ventana, 5 Bulun (Mus. Tring, Munich, A'ienna, etc.)

;

3 Nanegal, 2 Nono, 1 Jntag (Goodfellow coll.—Tring), 2 Choc6, W. Colombia
(Munich) : 35 examples in all.
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Baeza *) and North Peru (Cliachapoyas) are absolutely identicq,!

with those from Bogota and Venezuela f.

On a future occasion I hope to give some information respecting

sevei'al other species of the geniis Dendrornis which, through
lack of proper material, are very imperfectly known.

113. Dendrocincla meuuloides lafrbsxayei Ridgw.

\^Dendroco2)s meruloides Lafresnaye, Rev. Mag. Zool. (2) iii.

p. 467 (1851.—" Cote fei-me," sc. Camanti, Venezuela).]

Dendrocincla lafresnayei Ridgwny, Proc. U. S. Mus. x. 1887,

p. 492 (1888.—"Upper Amazons?'"'—errore ; we substitute

Colombia as type locality).

D. olivacea lafresnayei Oberholser, Proc. Acad. N. Sci. Philad.

1904, p. 457 (crit.).

No. 2460. $ (?) ad. Noanama : ll.i.09.—Wing 102; tail

88 ; bill 26 mm.
No. 2113. $ imm. Sipi : 23.ix.08.—Wing 95; tail 81; bill

25 mm.
" Iris dark brown, feet and bill black."

These specimens agree well with others from Western Ecuador,
and Riolima., Cauca Valley. Bogota skins are slightly more
rufescent both above and below, thus pointing towards D. I.

pho'.ochroa Berl. & Hart.

D. m. lafresnayeit, D. m. plueocliroa, and D. m. meruloides are

clearly races of one and the same species, representing each other

geographically. The first-named form may always readily be
distinguished from the two others in having the outer webs of the

quills conspicuously washed with olivaceous, and the dusky
portions of the bill much darker, black instead of horn- coloured.

On the other hand, D. m. meruloides differs from D. m ]yhceochroa

in its much brightei', more cinnamon or ochraceous-brown
coloration.

Range and principal synonyms of these forms are as follows :—

(«) D, meruloides meruloides Lafr.

Dendrocops meruloides Lafresnaye, Rev. Mag. Zool. (2) iii.

p. 467 [1851.—" Cote ferme," sc. Cumana ; cfr. Menegaux
& Hellmayr, Mem. Soc. Hist. Nat. Autun, xix. 1906, p. 121
(crit.)].

Dendrocincla meruloides Cabanis & Heine, Mus. Hein. ii. 1859,

p. 34 (Caraccas) ; Sclater & Salvin, P. Z. S. 1868, p. 167 (Pilar,

Venezuela); Chapman, Bull. Amer. Mus. N. Y. vi. 1894, p. 48
(Trinidad); Berlepsch & Hartert, Nov. Zool. ix. 1902, p. 67

* D. erytliropygia (!) Goodfellow, Ibis, 1902, p. 63 (Baeza, E. Ecuador).

f My material of D. t. triangularis was composed as follows :—9 Bogotsl (Trinjr,

Munich, H.& B.), 1 Santa Elena, 1 Riolima, Cauca (Brit. Mus., Tring), 10 Merida
(Tring & Munich), 3 Cumbre de Valencia (Munich), 4 East Ecuador (2 Machay,
H. & B. ; 2 Baeza, Tring), 2 N. Peru, Chachapoyas (Tring) ; 30 examples in all.

J =D. oUvacea auct. ex parte : America merid.
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(Cumana, San Esteban) ; Hellmayr, Nov. Zool. .\iii. 1906, p. 29

(Trinidad).

D. oneruloides aplmnta Oberholser, Proc. Acad. N. Sci. Philad.

1904, p. 460 (Tobago).

Tj/pe locality : Cumana, Yenezuela.

Bab. Tobago ; Trinidad ; North Coast of Venezuela : from

Cumana to Puerto Cabello.

Examined : 16 Trinidad, 2 Tobago, 6 Cumana, 1 Caraccas,

12 San Esteban (near Puerto Cabello).

(b) I). MERULOiDES PH^OCHROA Berl. & Hart.

Dendrocinda^' 2:)h(eochroa Berlepscli &, Hartert, Nov. Zool. ix.

p. 67 (1902.—Munduapo (type), Maipures, Nericagua, Orinoco
;

Suapure, La Pricion, Caura R.) ; Iliering, Rev. Mus. Paul. vi.

1905, p. 437 (Rio Jurua) ; Snethlage, Journ. f. Orn. 1908, p. 15

(Rio Purus).

D. oUvacea 2:)hceochroa Oberholser, Proc. Acad. N. Sci. Philad.

1904, p. 458 (Suapure, La Union, Caura).

D. fumigata (errore) Pelzeln, Zur Orn. Bras. i. 1867, p. 42

(pai^t. Rio Branco, spec, examined) ; Taczanowski, P. Z. S. 1882,

p. 27 ; idem, Orn. Perou, ii. 1884, p. 168 (Huambo, N. Peru).

D. oUvacea (nee Lawrence) Sclater, Cat. B. xv. p. 166 (part.:

Z, m, Sarayacu, E. Ecuador ; n, Rio Napo
; q, Iquitos, N. Peru

;

spec, examined),

Dendrocolaptes atriroslris (nee Lafr. & D'Orb.) Sclater, P. Z. S.

1858, p. 63 (Rio Napo; spec, examined).

Type locality: Munduapo, Orinoco R.

Hah. Amazonian region : from the Rio Branco, N. Brazil, and

the Caura Valley, Eastern Venezuela, westwards to N. Peru and

the eastern slopes of the Colombian and Ecuadorian Andes.

E.camined : 7 Munduapo (inch type), 2 Maipures, 2 Nerica.gua,

6 Caura, 1 Rio Branco, 1 R. Jurua, 2 N. Peru (Iquitos, R. Tigre),

3 Rio Napo, E. Ecuador, 3 Bogota.

(c) D. MERULOIDES LAFRESNAYEI RidgW.

D. lafresnayei Ridgway, Proc. U.S. Mus. x. 1887, p. 492

^1888.—" Upper Amazons," errore).

D. oUvacea lafresnayei Allen, Bull. Amer. Mus. xiii. 1900, p. 156

(Santa Marta) ; Oberholser, Proc. Acad. N. Sci. Philad. 1904,

p. 457 (crit.).

Dendrocops atriroslris (errore) Sclater, P. Z. S. 1860, p. 66

(Pallatanga, W. Ecuador); idem, 1. c. p. 278 (Babahoyo) ; idem,

1. c. p. 293 (Esmeraldas).

Dendrocincla atrirostris Taczanowski, P. Z. S. 1877, p. 332

(Palmal, S.W. Ecuador) ; Berlepsch & Taczanowski, P. Z. S. 1883,

p. 563 (Chimbo, S.W. Ecuador).

J). oUvacea Sclater, Cat. B. Brit. Mus. xv. p. 166 (part. :

Colombia (Bogota, Manaure), W. Ecuador) ; Hartert, Nov. Zool.

* Spelt DenJrocinda.
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V. 1898, p. 491 (Paramba, N.W. Ecuador) ; Goodfellow, Ibis, 1902,

p. 63 (Sto. Domingo, W. Ecuador); Salvadori & Festa, Boll. Mus.
Zool. Torino, xiv. no. 362, 1899, p. 27 (Vinces, W. Ecuador).

D. 0. miguina Bangs, Pi-oc. Biol. Soc. Wash. xx. p. 138

(1898.—Santa Marta) ; idem, I.e. xiii. 1899, p. 100 (Sierra

Nevada de Santa Marta).

Hah. Colombia (Bogota, Santa Marta, Riolima, Clioco, etc.) and

Western Ecuador (Pai'amba, S. Javier, Esmeraldas, Pallatanga,

Babahoyo, Yinces, Chimbo, Santo Domingo, Palmal, etc.), from
sea-level up to 6000 feet.

Examined: 15 Western Ecuador, 1 Santa Marta (Manaure),

1 Riolima, Cauca, 2 Choco, 5 Bogota.

N.B.—The original locality " Upper Amazons " is doubtless

erroneous, the species being strictly confined to the western slopes

of the Andes. In the Amazonian district it is replaced by the

preceding form.

114. Oymbilanius lineatus fasciatus Ridgw.

\^Lanms lineatus Leach, Zool. Misc. i. p. 20, pi. vi. (1814.

—

Berbice, British Guiana).]

Ci/mbilanius lineatus fasciatus Ridgway, Proc. U. S. Mus, vi.

1883, p. 415 (1884.—Rio Sucio, Costa Rica).

C. lineatus (nee Leach) Sclater & Salvin, P. Z. S. 1879, p. 524

(Remedies, Neche).

No. 2571. J imm. Condoto : 27.iii.09.—Wing 72; tail 69;
bill 21 mm.

No. 2572. 2 ad. Condoto : 27.iii.09.—Wing 72 ; tail 68
;

bill 21 mm.
" Iris red-brown, feet blue-grey, maxilla black, mandible grey."

Specimens from W. Colombia and W. Ecuador have the black

barring of the lower parts slightly broader than those from
Cayenne and Amazonia. Although topotypical Costa Rican
birds are not available for comparison, I think they belong to

Ridgway's subspecies.

C I. fasciatus is confined to the lowlands and foot-hills.

115. Thamnophilus major transandeanus Scl.

[Thamnophihcs major Vieillot, Nouv. Diet. iii. p. 313 (1816.—

•

ex Azara : Paraguay).]

T. transandeanus Sclater, P. Z. S. 1855, p. 18 (1855.—Guay-

aquil, S.W. Ecuador) ; Cassin, Proc. Acad. N. Sci. Philad. 1860,

p. 188 (Turbo).

No. 1972. S ad. Guineo, Rio Calima, 6.viii.08.—Wing 92 ;

tail 70 ; bill 27 mm.
No. 2528. 2 ad. El Tigre, R. Tamana, 320 ft., 10.ii.09.—

Wing 91 ; tail 69 ; bill 27 mm.
No. 3777. S ad. La Selva, R. Jamaraya, 4600 ft., l.x.09.—

Wing 94 ; tail 70 ; bill 28 mm.
" Iris vermilion, feet blue, bill black."

Proc. Zool. Soc—1911, No. LXXVIIL 78
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The Tring Museum possesses an adult male obtained by
Mr. Rosenberg at Rio Dagua (Juntas), Ma,y 27, 1895. The males

from W. Colombia agree, in coloration and size, with a series from
Western Ecuador and Chiriqui, the under tail-coverts being

black with distinct white apical margins.

T. m. transandeanus is, otherwise, known only as an inhabitant

of the lowlands (from sea-level up to 1000 feet), and its occurrence

at La Selva (4600 feet alt.) must be regarded as exceptional.

In the Central and Eastern Cordilleras it is replaced by a nearly

allied, but easily recognizable race, T. m. granadensis Cab. *,

which forms the passage to T. m. melanurus Gould, of Upper
Amazonia. It differs, in the male sex, from T. m. transandeanus

in having the under tail-coverts cinereous with a white apical

edge preceded by a distinct blackish subterminal band, and in

its much slenderer, weaker bill. I have examined several Bogota
skins in the collections of the Paris and Munich Museums, an
adult male from Antioquia (Salmon) f, and one from near

Merida (Briceno) at Paris, and four males from N.W. Venezuela

( cJ ad., S imm., Mt. Bucarito, Tocuyo
; J ad. Ejido, near

Merida ; cJ ad. San Esteban—Mocquerys coll.) in the Tring

Museum. All of them very clearly show the characters indicated

above. Cfr. also Menegaux & Hellmayr, Bull. Soc. Philom.

Paris (9) viii. 1906, pp. 25-26.

116. Thamnophilus n^vius atrinucha Salv. & Godm.

\^La7iius no'vius Gmelin, Syst. Nat. 1, i. p. 308 (1788—
ex Latham : Cayenne).]

Thamnophilus atrhiucha Salvin k Godman, Biol. Centr.-Amer.,

Aves, ii. p. 200 (1892.—"Central America," no type specified ; we
fix Panama as terra typica).

T. nmvius (nee Gmelin) Sclater <fe Salvin, P. Z. S. 1879, p. 524
(Neche, Antioquia); Berlepsch, Journ. f. Orn. 1884, p. 307

(Bucaramanga) ; Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 188

(Turbo).

No. 1967. c? imm. San Joaquim : 4. viii.08.—Wing 71 ; tail

61 ; bill 184- mm.
No. 2049~ d imm. Noanama : 2.ix.08.—Wing 70 ; tail 56 ;

bill 18 mm.
No. 2127. d ad. Sipi : 28.ix.08.—Wing 70 ; tail 54 ; bill

18^ mm.
Nos. 2411,2425, 2435. c? c? ad. Novita : 18, 22, 24.xii.08.—

Wing 70-74 ; tail 56-59 ; bill 18 a mm.
Nos. 2395, 2428, 2431, 2436'. $ ?. Novita: 12,23,24,

26.xii.08.—Wing 68-69 ; tail 54-58; bill 17-18| mm.
" Iris brown or red-brown in male, grey in female, feet blue or

blue-grey, maxilla black, mandible grey."

Specimens fi-om Colombia and Western Ecuador are practically

* Diallactes granadensis Cabanis, Journ. f. Orn. 1872, p. 234 (Bogota coll.).

t T. transandeanus (errore) Sclater & Salvin, P. Z. S. 1879, p. 624 (Remedies,
Neche : Antioquia).
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identical with others from Costa Rica. T. n. atrimtcha replaces
T. 11. nceviibs on tlie western sides of the Andes, while the typical

f6rm is found in the Guianas, the Oiinoco Valley and its

tributaries.

For the distinguishing charactei^s and geographical distribution

of the various laces of this group see my remarks in Abhandl.
Bayer. Akad. Wissensch. II. 01., vol. xxii. 3, 190G, p. 658 fT.

117. Myrmotherula surinamensis pacifica, subsp. n.

No. 2132. dad. Sipi : 30.ix.08.—Wing 53; tail 30; bill

16 mm.
Nos. 1974, 2133. $ $ a,d. Guineo, R. Calima : G.viii.OB

;

Sipi : 30.ix.08.—Wing 52, 50 ; tail 30 ; bill 14|, 15 mm.
[No. 09.788. d ad. Buenaventura, 23.iii.99.—Wing 52^ ;

tail 29; bill 15 mm.
No. 09.787. 6 ad. Piano de los Monos, nearNaranjo, 2800 ft.,

3.iv.99.—Wing 53 ; tail 3U ; bill 15 mm.
No. 09,789-791. $ ? ad^ Buenaventura: 11, 18, 23.iii.99.—

Wing 51-52; tail 28-30; bill 14^-15 mm.
These five specimens were collected by Eugene Andie.]
" Iris dark brown, feet blue-grey, bill black, mandible grey."

Adult. Differs from M. s. surinamensis Gm., in its longer
tail, much stronger as well as decidedly longer bill, wider white
tips to the outer rectrices (about 3 to 4 mm. on outermost pair),

and in having the upper back less variegated with black, while
the white interscapular blotch is much smaller in the male and
wholly absent in the female. The latter sex, too, has the top of

the head conspicuously clearer, about "tawny ochraceous" (Ridgw.
Nomencl. v. fig. 4) instead of " deep tawny " (I.e. v. fig. 1), and
the dark sti-ipes on the hind crown and nape are much duller and
less pronounced, being pale dusky olive instead of deep black.

Type in the Zoological Museum, Munich : no. 09.789. $ ad.

Buenaventura, Choco, W. Colombia, March 11, 1899. E. Andr6
coll.

Besides the above, I have examined in the Tring Museum
three males and three females obtained at Juntas, Rio Dagua, by
Messrs. Rosenberg and Raap, and in the British Museum
a single female from Remedios, collected by T. K. Salmon.
Dr. Hartert * has already alluded to this form, and, after studying
large series from various localities, I have no hesitation in

separating the Pacific birds from true M. s. surinamensis.
The typical race is confined to Surinam, French and British

Guiana, extending westwards to the Caura Valley, Eastern
Venezuela, while M. s. po^cifica ranges from Western Ectiador
through Colombia north to Veragua. The females of both forms
have the sides of the head, the foreneck and chest uniform
ochraceous, thereby differing very conspicuously from the
Amazonian race M. s. midtostriata Scl.f,

* Nov. Zool. ix. 1902, p. 612.

+ Cfr. Hellmayr, Nov. Zool. xvii. 1910, p. 345.

78*
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Characters and range of the two races are as follows :

—

(a) M. SURINAMENSIS SURINAMENSIS Gm.

Sitta si(,rinamensis Gmelin, Syst. jSTat. 1, i. p. 442 (1788

—

based on :
" Surinam Nuthatch,", Latham, Gen. Syn. 1, ii. p. 654,

pi. 28 (= $): Surinam).

Formicivora qimdrivittata (ex Lichtenstein MS.) CalDanis,

Arch. f. Naturg. 13, i. p. 227 [1847.—Guiana (Schomburgk)].

Mynnotherula suriiiamensis Sclater, Cat. B. Brit. Mus. xv.

p. 231 (part.: m-q, Brit. Guiana; v, Cayenne); Salvin, Ibis,

1885, p. 425 (Camacusa) ; Bei-lepsch & Hartert, Nov. Zoo), ix.

1902, p. 73 (Caura) ; Berlepsch, Nov. Zool. xv. p. 154 (Cayenne).

Adult. Bill short and slender ; white tips to external rectrices

restricted, not more than li to 3 mm. wide on outermost pair.

Upper back, in both sexes, mostly black, variegated with narrow-

Avhite edges, base of feathers extensively white, forming a large,

concealed dorsal patch. Female with upper part of the head deep

tawny, crown and nape broadly streaked with deep black ; sides

of the head, throat, foreneck and chest bright ochraceous, middle
of throat sometimes paler, ochraceous-bulf or buff : rest of lower

parts buff, flanks shaded with greyish. On the sides of the neck
and chest there are sometimes a few faint dusky shaft-lines, but

in most specimens these parts are quite uniform.

JIab. Surinam : Paramaribo (Chunkoo : Tring Museum) ;

French Guiana: Approuague, Ipousin ( CAerr/e : Tring Museum),
Saint-Jean-du Maroni (Le Moult : Munich Mus.) ; British

Guiana : Camacusa, Takutu B., Carimang R. {Whitehj). East

Venezuela, Caura Yalley : Nicare, La Pricion, Suapure, Mato B.

{Andre, Klages -. Tring and Munich Mus.)*.

Material. 22 specimens. Birds from various localities measure

as follows :

—

Two S (S ad. Camacusa , British Guiana.—Wing 50, 52 ; tail 25,

26; bill 14, 15 mm.
Two c? 6 ad. Paramaribo, Surinam.—Wing 50, 52 ; tail 25,

25i
; bill 14 mm.

Three S 6 ad. French Guiana.—AVing 49-51 ; tail 24-25
;

bill 14-15 mm.
Five S 6 ad. Caura R., Venezuela.—Wing 52 ; tail 25-27

;

bill 14-15 mm.
Two $ $ ad. Surinam.—Wing 49; tail 24|-25 ; bill 14 mm.
One 5 ad. Carimang R., British Guiana.—Wing 50^ ; tail 26

;

bill 14| mm.
Two 5 $ ad. French Guiana.—Wing 49, 50 ; tail 24, 25

;

bill 14 mm.
Five $ 2 ad. Caura R., Venezuela.—Wing 49-50; tail 25-

27; bill 14^-15 mm.

* It must remain doubtful, in the absence of females, whether the sinojle male from

Munduapo, Upper Orinoco {cfr. Nov. Zool. ix. p. 731 is re.''erable to M. s. surinamensis

or to Jf. s. multostriata.
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(b) M. SURINAMENSIS PACIFICA Helllll.

M. surinamensis (nee Gmelin) Cassin, Proc. Acad. N. Sci. Philad.

1 860, p. 1 90 (R. Truando, JST. Colombia) ; Lawrence, Ann. Lye. IST. H

.

N. Y. vii. 1861, p. 293 (Isthmns of Panama); Sclater & Salvin,

P. Z. S. 1864, p. 356 (Lion Hill, Panama); Sclater k Salvin,

P. Z. S. 1879, p. 525 (Remedios) ; Berlepsch k Taczanowski,

P. Z. S. 1883, p. 564 (Cliimbo, S.W. Ecuador); Sclater, Cat. B.

Brit. Mus. XV. p. 231 (part.: a-g,j,k,l); Salvadori & Festa,,

Boll. Mus. Zool. Torino, xiv. no. 362, 1899, p. 29 (part.: Peripa,

W. Ecuador) ; Hartert, Kov. Zool. ix. 1902, p. 612 (San Javier,

Pambiltir, N.W. Ecuador) ; Goodfellow, Ibis, 1902, p. 64
(S. Nicolas, Gualea, W. Ecuadoi-).

'' Myrmotherula V Sclater, P.Z.S. 1860, p. 294 (Esmeraldas,

N.W. Ecuador).

Adult. Bill strong and heavy ; white tips to external rectrices

larger, varying from three to five millimetres in width on the

outermost pair. Upper back, in tlie male, much less variegated

with black, the white dorsal patch much less extended. Eemale
with upper part of the head much lighter, tawny ochraceous, crown
and hind neck with narrow, rather indistinct, dusky olive shaft-

streaks ; upper back mainly pale gi'ey, I'ather sparingly spotted

with black and edged with white, but without any trace of the

white dorsal blotch. Sides of the head and lower parts exactly as

in the female of M . s. surinamensis.

Hab. Western Ecuador : Peripa {Festa), Intac {Buckley),

San Nicolas, Gualea {Goodfellow i; Hamilton), Chimbo {Siemi-

radzki), Esmeraldas {Fi-aser), San Javier, Pambildr {Flemming Sc

Miketta). Western Colombia : Buenaventura {Andre), Guineo,
Sipi {Palmer), Juntas {Rosenberg, Raap), Naranjo {Andre),

Remedios (*S'«^mon), R. Truando {Wood). Isthmus of Panama:
Lion Hill {McLeannan), San Pablo {Salviii), Yeragua (Arce).

[Also in Bogota coll.]

Material. 41 specimens. Birds from various localities average
as follows :

—

Eight 6 6 ad. W. Ecuador.—Wing 51-53 ; tail 28-30
;

bill 16 mm.
Six S 6 ad. W. Colombia, Choco district.—Wing 52^-54

;

tail 29-3U ; bill l^-\^ mm.
Two c5' 6 ad.~ Panama (Lion Hill).—Wing 51 ; tail 27, 28

;

bill 15^, 16 mm.
Thirteen ~5 $ ad. W. Ecuador.—Wing 49-52; tail 28-30| ;

bill 15-16 mm.
Eight 2 $ . W. Colombia, Choco district.—Wing 50-52

;

tail 28-30-J ; bill 14^-16 mm.
One 5 . Remedios, N.W. Colombia.—Wing 52| ; tail 30^ ;

bill 15 mm.
. Two 2 $ ad. Bogota.—Wing 52, 53 ; tail 30, 31 ; bill 15 mm.
One $ ad. Panama (Lion Hill).—Wing 50 ; tail 27| ; bill

15 mm.



No. 2512.
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120. Myrmotherula schisticolor schisticolor Lawr.

Formicivora schisticolor Lawrence, Ann. Lye. N. H. N. Y. viii.

p. 173 (1865.—Turrialba, Costa Rica).

Myrmotherula schisticolor Hellmayr, Yerhandl. zool.-bot. Ges.

AVien, liii. 1903, p. 210 (ciit.).

No. 3765. $. Siato, Rio Siato : 21.ix.08.—Wing 57; tail

39; bill 12 mm.
" Iris dark brown, feet plumbeous, bill black, mandible horn-

coloured."

This bird agrees well with females from Costa Rica (Rio

ISTaranjo, Boruca), Chiriqui (Boquete), and Western Ecuador,

except in being slightly more greyish, less brownish, on the upper

parts. I have not seen male examples from W. Colombia, but

several from W. Ecuador, which I have before me, I am unable

to separate from typical Costa Rican skins.*

On the other hand, in the Sierra Nevada de Santa Martu,

N. Colombia, and in the mountains of Northern Venezuela

(Cumbre de Valencia, Cumand), a well-marked geographical race,

M. schisticolor sanclce-martce Allen t, takes its place. The male

may be immediately recognized in having the black colour

restricted to the throat and middle of the foreneck, while in

M. s. schisticolor it extends over the breast down to the upper

abdomen. The females are not always distinguishable, though

as a rule those of sanctce-raartce have the back of a purer olive-

grey, without any brownish tinge. The Munich Museum
possesses a good series of this rare form from the Cumbre de

Valencia and the mountains of Cumana, Venezuela. The two
males from S. Esteban, Venezuela, in the British Museum, Goering

coll.J, are likewise referable to M. s. sanctce-martce.

121. Formicivora quixensis consobrina Scl.

[Thamnophilits qiiixensis Cornalia, Veitebr. Syn. Osculati Coll.

p. 12 (1849.— Quixos, Eastern Ecuador).]

Formicivora consohrina Sclater, P. Z. S. 1860, p. 279 (1860.

—

Babahoyo, S.W. Ecuador) ; Sclater & Salvin, P. Z. S. 1879, p. 525

(Pocune).

F. quixensis (nee Cornalia) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 190 (R. Truando).

No. 1963. S ad. San Joaquim, Bahia del Choco, 3.viii.08.

—

Wing 48; bill 12 mm.
No. 2142. cS ad. Sipi : l.x.08.—Wing 48; tail 45; bill

13 mm.

* Cavrikev (Ann. Carnegie Mus. vi. nos 2-4, 1910, p. 609), following Mr. Ridgway's
lead, calls the Costa-Rica form M. meneh'iesi scliisticolor. As a matter of fact,

however, the bird long known under the name M. menetriesii has nothing to do with

menetriesii of D'Orbignj', as I have clearly demonstrated in the paper quoted above.

M. menetriesii, D'Orb. belongs to quite a different section, being a close ally of

M. cinereiventris Scl. & Salv. Cfr. Bull. Soc. Philom. Paris (9) viii. 1906, pp. 51-2
;

Nov. Zool. xiv. 1907, pp. 69-70.

t M. sanctcB-martcd Allen, Bull. Amer. Mus. xiii. p. 160 (1900.—Valparaiso,

Santa Marta).

J M. menetriesi (errore) Sclater, Cat. B. xv. p. 240 (part. ; b\ c-).
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Nos. 2277, 2327. ^ d ad. Kovita : 13, 23.xi.08.—AVing 48,

49 ; tail 47, 46 ; bill 13^ mm.
Nos. 2276, 2310. $ $~ ad. Novita : 13, 19.xi.08.—AVing 48;

tail 45 ; bill 13 mm.
No. 2143. 2 juv. Sipi: l.x.08—Wing 47; tail 47; bill

12 mm.
" Iris dark brown, feet and bill black."

The series agrees with specimens from Western Ecuador, One
of the females (no. 2143) approaches I", q. houcardl Scl., from
Central America, in the paleness of the under parts, yet it can

easily be distinguished by its much smaller, narrower bill, and
much longer white tips to the outer rectrices.

F. q. consohrina is peculiar to W. Ecuador and A¥. Colombia,

where it inhabits the hot, forest-covered low country from sea-

level up to about 1500 feet.

122. Ramphoc^nus cinereiventris cinereiventris Scl.

Rhatnphoccenus cinereiveniris Sclater, P. Z. S. 1855, p. 76,

pi. Ixxxvii. (June 1855.—" Pasto," S. Colombia, Delattre coll.).

No. 2506. c5 ad. Novita : 29.i.09.—Wing 53 ; tail 31
;

bill 18 mm.
No. 2102. § ad. Sipi: 21.ix.08.—AVing 52; tail 32; bill

19 mm.
No. 1976. c? imm. Guineo, Rio Calima : 7.viii.08.—AVing 54;

tail 35 ; bill 18 mm.
" Iris dark brown, feet blue, maxilla black, mandible grey."

In addition w^e have an adult male obtained by Mr.Eugene
Andre at El Paillon, near Buenaventura, May 6, 1899.

The specimens from Western Colombia and fourteen others

from various localities in AA^estern Ecuador (Chimbo, S. Javier,

Cachyjacu, Lita, Rio Yerde) agree perfectly with Sclater's

original description, having a very distinct, dusky brown post-

ocular streak, and the under parts of a rather clear cinereous

with whitish admixture along the middle line. The type-speci-

men is said to have been obtained at Pasto, S. Colombia, alt.

8000 feet, which is certainly erroneous. li. c. cinereiventris is

exclusively restricted to the low country and slopes of the

AVestern Cordillera between sea-level and about 3000 feet.

a. c. semitorquatus Lawr,*, of Avhich I have examined a good
series from Eastern Costa Rica (Carrillo) and Chiriqui (Boquete),

may easily be distinguished in lacking the brown postocular

stripe and in h.aving the belly i-ather darker cinereous with very

little, if any, whitish suffusion in the middle.

A third geogi-aphical race of this group inhabits Eastern
Ecuador t- It resembles the Central American form in the

absence of the dusky postocular streak, but the upper parts are

darker and the sides of the head much deeper coloured. I do not,

* SJiampJioctsnus semitorquatus Lawrence, Ann. Lj^c. N. H. N.Y. vii. p. 469
(1862.—Panama).
t JR. cinereiventris (nee Sclatei-j 1855) Sclater, Cat. B. Brit. Mus. sv. p. 262

(Saraj-acu, East. Ecuador).
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however, feel justified in bestowing a name upon this subspecies,

having seen but a few skins in not very good condition.

123. Cercomacra tyrannina rufiventris Lawr.

\Pyriglena tyrannina Sclater, P. Z. S. 1855, p. 90, pi. xcviii.

(1855.—Bogota coll.).]

Disythammcs (sic) rufiventris Lawrence, Ann. Lj'c. N. H. N.Y.
viii. p. 131 (1865.—New Granada, line of Panama Railroad

—

descr. S juv.) ; cfr. Salvin, Ibis, 1874, p. 316.

Cercomacra crepera Bangs, Auk, xviii. p. 365 (1901.—Divala,

Chiriqui).

No. 1997. (S ad. Boca de Calima, Rio San Juan, 18.viii.08.

—

Wing 67; tail 58; bill \U mm.
No. 1981. § imm. Guineo, R. Calima : 8.viii.08.—Wing 60

;

bill 16 mm.
No. 2387. 2 ad. Novita : 10.xii.08.—Wing 59; bill 16^ mm.
No. 2742. $ ad. Pueblo Rico, 5200 ft., 8.ix.08.—Wing 62

;

tail 67 (!) ; bill l^ mm.
" Iris dark brown, feet blue-grey, bill black, mandible horn-

coloured in females."

These birds strictly belong to the dark western form separated by
Mr. Bangs as (J. crepera. Mr, Carriker * has already alluded to

the variability of its characters, basing his conclusions upon Costa

Rica skins. On comparing the series in the Munich Museum,
it becomes at once evident that two fairly marked races can be
distinguished. Adult males from Guatemala, Costa Rica, Chiriqui,

W. Colombia and N.W. Ecviador are, notwithstanding some
individual variation, much darker, more slaty blackish, both on
upper and lower parts than specimens from Bogota (topotypes),

the upper Orinoco, British Guiana, and North Brazil (Para, Rio
Negro). The females also are somewhat darker ferruginous

underneath. The single male from Calima is slightly paler

grey on the belly, but similar specimens I have seen from
S.W, Costa Rica, while several from N.W. Ecuador (San Javier)

in intensity of coloration aie practically identical with topo-

typical Chiriqui-skins. Mr. Bangs (l. c. p. 366) refers the birds

from Loma del Leon (= Lion Hill), Panama, to typical tyrannina.

I doubt, however, the correctness of this view, since two males

from Monte Oscuro, near Panama City, though not extreme
examples of crepera, are certainly much nearer that form than to

tyrannina. Therefore, it seems to me that Lawi-ence's term
rufiventris, founded upon an immatui-e male from Lion Hill, must
take precedence over crepera.

According to my views, the range of the two subspecies would
be as follows :

—

(a) G. tyrannina tyrannina (east of the Andes) : E. Colombia
(Bogota, Bucaramanga, etc.) ; Venezuela : Orinoco (Munduapo)
and Caura Valley ; British Guiana ; Northern Brazil : Rio Negro
down to Manaos ; Obidos, north bank of Amazons ; Para district,

* Ann. Carnegie Mus. v, 1908, p. 8 ; I.e. vi. 2-4, 1910, p. 613.
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(b) C. tyrannina rufiventris Lawr. Centi-al America from

Guatemala southwards, Western Colombia and Western Ecuador,

south to Chimbo.

124. Cercomacra nigricans Scl.

Cercomacra nigricans Sclater, P. Z. S. 1858, p. 245 (Nov. 1858.

—

Santa Marta * (type) and Bogota-coll. , Colombia ; descr. J imm.)
;

Sclater & Salvin, P. Z. S. 1879, p. 526 (Remedios, Antioquia)

;

Berlepsch, Journ. f. Orn. 1884, p. 308 (Bucai-amanga).

Fyriglena maculicaudis Sclater, op. cit. p. 247 (Nov. 1858.

—

" Trinidad,'' errore ; descr. cJ ad.).

No. 1989. cT ad. Mouth of Calima, Rio San Juan, 13.viii.08.

—

Wing 67 ; tail 67 ; bill 18 mm.
" Iris dark brown, feet blue, bill black."

This bird is in the " maculicaudis " plumage, viz. glossy black

all over, with the campterium, a large dorsal patch, distinct edges

to the wing-coverts, and long apical spots to the outer rectrices

white, and agrees with other adult males from N.W Ecuador,

and several Bogotd skins. Berlepsch & Hartert have shown
that C. maculicaudis and C. nigricans are inei'ely different sexes

of the same species, and the examination of a large series of

sexed specimens has convinced me that this view is perfectly

right. It should also be borne in mind that the supposed two
species have exactly the same range, extending from the Isthmus

of Panama south to Western Ecuador. Mr. Cherrie took three

specimens at Altagracia, Orinoco, two of which, marked " J " by
the collector, are in the '^maculicaudis" phase, while the third,

sexed as " 5
," is even greyer, both above and below, than the

type of nigricans. The locality " Trinidad " given for P. maculi-

caudis is certainly erroneous. I have examined the type and

found it practically identical with adult males from Panama and
Bogota. The preparation furnishes no clue as to its origin. The
specimen appears to have been remade, though it looks somewhat
like the skins imported from Northern Colombia (Baranquilla,

Cartagena, etc.).

C. carhonaria Scl. k Salv.f, from the Upper Rio Branco in

Northern Brazil, is quite distinct, although nearly allied. The
male differs in having the upper parts sooty grey ; the throat and
breast much duller black, shading into sooty grey on the flanks ;

in the shorter white tips of the rectrices, as well as in having

distinct, though narrow, white apical edges to the secondaries.

The female, too, is quite different, having the throat white freckled

with dusky, and the belly bright ochraceous with the middle line

whitish. G. carhonaria also has a much narrower and some-

what shorter bill. So far it has been met with only by Natterer,

* Although not taken in recent years by any collector, C. nigricans may yet be
found in the Santa Marta district, for there is a specimen from Calamar, lower

Magdalena (August 5, 1898) in the collection of H.K.H. The Princess Therese of

Bavaria.

t Nomcncl. Av. Neotrop. p. 161 (1873.—Kio Branco, N. Brazil).
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who obtained a large series at Forte do Joaquiin, on the confines

of British Guiana.

125. Cercomacra berlepschi Hart.

Pyriglena herlepschi Hartert, Bull. B. 0. 0. vii. p. xxix (1898.

—

Cachabi, IST.W. Ecuador ; = 6 ad.).

Thmnnophilus cachahiensis Hartert, 1. c. p. xxix (1898.

—

Cachabi, N.W. Ecuador ; = $ ).

Cercomacra herlepschi Hartert, Nov. Zool. ix. 1902, p. 612
(crit.).

ISTo. 1958. S a-d. S. Joaquim, Bahia del Choco, l,viii.08.

—

"Wing 68 : tail 46 ; bill 19 A mm.
No. 2089. J ad. Near Sipi, 200 feet alt., 18.ix.08.—Wing69

;

tail 47| ; bill 19 mm.
No. 1966. § ad. S. Joaquim, 4.viii.08.—Wing 67 ; tail 43 ;

bill 19 mm.
" Iris dark red, feet and bill black."

The males are uniform deep black, with a large, concealed

white interscapular patch. The female is rather duller black,

the abdomen slate-blackish, and the feathers of the throat, fore-

neck, middle of the breast, as well as the lesser and median upper
wing-covei'ts, show very distinct, though sometimes slight, white

apical spots or edges. Dr. Hartert has already pointed out that

these two types of coloration, originally described as different

species, Avere merely male and female of one and the same species.

From the evidence at hand, there can be no doubt that this view is

correct.

The specimens from Choco agree in every respect with the

series from N.W. Ecuador in the Tring Museum*. C. herlepschi

is somewhat difficult to place. In general form it closely re-

sembles some of the short-tailed species, e. g. G. tyrannina,

but the tail is much shorter and slightly rounded instead of

being graduated, the wing relatively longer, and the bill longer

as well as heavier. Although it might some day be found

necessary to create a new genus for its reception, it would be

unwise to do so without a thorough stud}' of all the related

groups.

126. Hypocnemis n^vi(5ides Lafr.

Conopophaga ncevioides Lafx^esnaye, Rev. Zool. x. p. 69 (1847—

•

no locality given ; type in Mus. Acad. Philadelphia, coll.

Delattre—we fix as type locality Panama whence the Derby
Museum (Liverpool) possesses two specimens obtained by De-
lattre ; cfr. Sclater, P. Z. S. 1858, p. 254).

Hypocnemis ncevioides Cassin, Proc. Acad. N. Sci. Philad. 1860,

p. 190 (Falls of the Truando).

* In this connection a misleading error may be corrected. Hartert {I. e.) gives

the length of the wing for P. berlepschi, as 44 to 46 mm. However, five adult males

from N.W. Ecuador, including the type, in the Tring Museum present the following

dimensions : wing 67-68^ ; tail 43-47; bill 19^20 mm. The females (5) are slightly

smaller; wing 64-68 ; tall 41-46 ; bill 18-19 mm.
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No. 2603. 6 ad. Coudoto : 16.iv.09.—Wing 63; tail 38;
bill 16 mm.

Nos. 2341, 2491. $ 2 ad. Novita : 26.xi.08, 25.i.09.—Wing
62, 61 ; tail 37, 34 ; bill 16 mm.

Nos. 1977, 1999. 5 5 imm. Guineo : 7.viii ; mouth ofCaiima:
18.viii.08.—Wing 64, 62 ; tail 37, 35 ; bill 16 mm.

" Iris, brown, feet blae-grey, bill black, lower mandible of

females grej."

These specimens as well as others from IST.W. Ecuador (San

Javier) agree perfectly with typical Panama examples. Skins from
Miravelles, Costa Rica, have, as a rvile, the wing a trifle larger,

and have the back of a clearer, brighter chestnut, but these

variations are so inconstant that it appears to me highly im-
probable that the northern form, H. n. capnitis Bangs * can be
maintained. This view is shared by Mr. Carriker f, who collected

a large series of this species in Costa Rica.

Birds from different localities measure as follows :

—

Five adult males from Miravelles, Costa Rica : wing 66-67

;

tail 34-37 mm.
Two adult males from Panama : wing 65, 65 1 ; tail 36, 37 mm.
One adult male from W. Colombia : wing 63 ; tail 38 mm.
Three .adult males from N.W. Ecuador (S. Javier): wing

63-65 ; tail 35-37^ mm.
Four adult females from Miravelles, Costa Rica : wing

63-65 ; tail 33-36 mm.
Two adult females from W. Colombia : wing 62, 61 ; tail 37,

34 mm.
One adult female from IST.W. Ecuador (S. Javier) : wing 61

;

tail 36 mm.

Both Mr. Bangs and Mr. Carriker give " Pasto, Cauca valley,

Colombia " as the type locality, but this is an obvious error.

First of all, Lafresnaye does not say where his type came from,

and secondly the occurrence of H. ncevioides in the vicinity

of Pasto (which lies high up in the mountains at an elevation

of nearly 8000 feet) is utterly impossible, the species being-

restricted to the humid, tropical lowlands, from sea-level to about

2000 feet. Delattre most probably obtained the type at

Panama, whence there are two of his skins in the Derby Musexan
(see above).

127. Mykmelastes immaculatus immaculatus Lafr.

Thmnnophilus immaculatus Lafresnaye, Rev. Zool. viii. p. 340
(1845—"ad Bogotam," descr. d 2)-

. Myrmeciza berlepschi (nee Ridgway) Bangs, Proc. Biol. Soc.

Wash, xxiii. p. 73 (Palmar, Pavas, La Maria, W. Colombia).

No. 2818. J ad. Pueblo Rico, San Juan slopes, 28.X.09.—
Wing 84 ; tail 77 ; bill 22 mm.

* Proc. Biol. Soc. AViisli. xix. p. 107 (1906.—Miravelles, Costa Eica).

t Aun. Canu'gie ^lun. vi. 1910, p. 619.
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[Ti'ing Museum. 2 f^d- Primavera, Cordillera occidental,

1904. Raap coll. No. 390.—Wing 79 ; tail 79 ; bill 20 mm.]

Mr. Ridgway * has correctly pointed out the distinctness of

31. imniacidatus, from Bogota, and 31. i. herlepschi Ridgw., froni

Western Ecuador, though some of his conclusions prove to be

not well-founded. Fii-st of all, M. i. herlepschi does not occur

anywhere in Colombia, the specimens from Bogota mentioned by

Berlepsch & Taczanowski f, wdiich were kindly forwarded to me
by the Count, being clearly referable to true M. iinmaculatus. The
female fi-om Primavera, W. Colombia, is practically identical with

several Bogota skins in the Berlepsch Collection, In all these

females the lower parts (except the blackish upper throat) are

rufescent brown, mottled with dull smoky grey on the foreneck

and in the middle of the breast, while there is only a narrow
white stripe on the bend of the wing.

Sixteen femnles from Western Ecuador (Chimbo, Paramba,
Lita, Gualea, Buliin, etc.) have a much larger, heavier bill, the

forehead is more scantily feathered, the bend of the wing shows
a large white patch, and the lower parts are much brighter

rufous brown. The chin as well as the sides of the head are

blackish, exactly as in M. immacnlatus from Colombia. Seventeen

adult males from Western Ecuador also differ from the Colombian
ones in their larger bill, more scantily feathered forehead, and
in having much more white on the shoulders. The general

plumage is sometimes, though not always, deeper black.

M. immaculaUis zeledoni Ridgw. J, lately united to the Colom-
bian form by Mr. CaiTiker§, appears to me to be much more
closely allied to M. i. herlepschi. In fact, on comparing three

adult males and two females from Costa Rica (Cariblanco de
Sarapiqui) with the large series from Ecuador. I find the difierences

not very pronounced. All that can be said is that the northern

birds have the white shoulder-patch slightly smaller. The females

otherwise agree with those from Ecuador. More material from
Costa Rica may even show the two forms to be inseparable.

128. Myrmelastes exsul maculifer Hellm.

[Myrmeciza exsul Sclater, P. Z. S. 1858, p. 540 (1859.—Panama:
Delattre).]

Myrmelastes exsul maculifer Hellmayr, Nov. Zool. xiii. p. 340
(1906.—Paramba, N. Ecuador).

Myrmeciza exsul (nee Sclater) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 191, no. 98 (= J), 99 (= 2 )
(Turbo) ; Sclater & Salvin,

P. Z. S. 1879, p. 526 (Rio Neche, Antioquia).

Myrmelastes cassini Ridgway, Proc. Biol. Soc. Wash.xxi. p.l94
(1908.—Turbo, N. Colombia).

* Proc. Biol. Soc. Wa,sli. xxii. 1909, p. 74.

t P. Z. S. 1883, p. 565.

X Ilyrmeciza zeledoni Ridgway, Proc. Biol. Soc. Wash. xxii. p. 74 (1909.

—

Guayabo, E. Costa Rica).

§ Ann. Carnegie Mus. vi. 1910, pp. G18-9.
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Nos. 2082, 2145, 2178. J c? ad. Sipi : 12.ix, 2, 12.X.08.—

Wing 67-69 ; tail 44^-47 ; bill 18 mm.
No. 2234. S ad. Rio Cajon : 3.xi.08.—Wing 68 ; tail 45

;

bill 18 mm.
No. 2438. c? ad. Novita : 28.xii.08.—Wing 69 ; tail 43| ; bill

19 mm.
Nos. 2017, 2018, 2038. 2 $. Noanama: 26, 31.viii.08.—

Wing 63 ; tail 40-42^ ; bill 17^-18 mm.
Nos. 2179, 235.3. $ ad., c? juv. Sipi: 12.X.08; Novita:

30.xi.08.—Wing 63, 66 ; tail 42, 44 ; bill 18, 19 mm.
" Iris dark red, feet grey, bill black."

When discussing the status of this species and its northern

limits I alluded to the paler, less rufescent brown coloration of the

specimens from Neche, Northern Colombia, in the British Museum
(cfr. Nov. Zool. xiii. p. 342), and two years later Mr. Ridgway
separated two similar skins from Turbo under the name of

ill. cassini*. The present series, however, shows considerable

variation in the colour of the back. Six of the specimens have

the back of exactly the same deep rufous or Vandyke-brown shade

as a large series from N.W. Ecuador, while the four remaining

ones are somewhat lighter, more mars-brown above, like the two

examples from Neche, Antioquia. Two adult males and one

female obtained by Mr. Rosenberg on the Rio Dagua in 1895,

agree again with the types from Paramba.
Neither is there any constant difference in the coloration of the

head and vinderparts. Four males—two from Paramba, one from

Sipi, one from Novita—are decidedly slaty blackish, while the

majority of the skins, both from W. Ecuador and from Choco,

have the chest and belly paler, slate-grey.

Therefor'e, I cannot admit M. cassini as a valid form unless

the Turbo birds be distinguished by other characters than those

given in the original description. In addition to the above ten

specimens, the Munich Museum possesses seven males and four

females from N.W. Ecuador ; and I have examined ten more
from W. Ecuador, three from the Rio Dagua, in the Tring

Museum, and the couple from Neche in London.

M. e. maculifer, as understoood by me, is another Pacific

type, its range being limited to the forest districts of Western
Ecuador and Colombia,

129. Anoplops bicolor dagu^ Hellm.

\Pithys hicolor Lawrence, Ann. Lye. N. H. N. Y. viii. p. 6

(May 1863.—Panama Railway).]

Gymnopithys hicolor dagucB Hellmayr, Bull. B. O. C. xvi. p. 83

(1906.—El Paillon near Buenaventura, Choco, W. Colombia ; type

in Tring Mus.).

* Mr. Ridpjway also mentions a female from Cascajal, Code (Panama), as

belonging to tliis form. There must, however, be some mistake with regard to the
locality, since three adult males from that place in the Tring Museum are clcarlj'

referable to M. exsril exsiil. Heyde's localities are not always trustworthy, and, as

he also got manj'^ specimens from Western Colombia (N(5vita etc.), an error in

labelling the l)ird might have occurred.
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No. 2336. J ad. Novita: 25.xi.08.—Wing 78; tail 51 ; bill

20 mm.
Nos. 2564, 2565. J § ad. Juntas, R. Tamana : 9.iii.09.—

Wing 77, 76; tail 48, 49; bill 20, 19| mm.
" Iris brown, feet bhie-grey, maxilla black, mandible grey."

The specimens are topotypical. The female diflfers from the

males in having the dark grey colour of the forehead and sides of

occiput less extended and in lacking the blackish border to the

white chest.

A. h. daguce is nearest to ^. h. bicolor, from Panama, but may
be easily distinguished by the much darker, deep vandyke (rufous)

brown instead of light russet-brown colour of the upper pai-ts,

much darker rufous-brown flanks, larger, stronger bill, and by

the presence of a distinct blackish border to the white chest in

the male sex.

A. b. cequatorialis Hellm., from Western Ecuador, agrees with

A. b. daguce in the dark coloration of the back and flanks, but the

forehead and crown are bright cinnamon rufous, the sides of the

occiput alone being dark cinereovis, etc.

The various races of A. bicolor not having been properly

undei-stood hitherto, it is hoped that the subjoined key will aid

ornithologists in identifying specimens of the group. A. leucaspis

Scl. is a near ally of A. bicolor and very likely its Amazonian
(eastern) representative ; it diflfers, however, in having the cheeks,

malar region, and anterior ear-coverts white (instead of black), and

in the possession of a large, concealed, pale cinnamomeous inter-

scapular patch in the female sex.

Key to the species and subspecies.

1. Cheeks, malar region, and anterior ear-coverts white.

Female with a distinct, light cinnamomeous inter-

scapular blotch. I^Nasal plumes and whole pileum
bright ferruginous. Lores and narrow superciliary

stripe black] A. leucaspis.

— Cheeks, malar region, and whole of the ear-coverts

black. Female without a pale interscapular blotch 2.

2. Sides of the occiput dark cinereous, abraptly con-

trasted with colour of crown 3.

— Sides of the occiput concolor with crown, never
cinereous. [White chest laterally not bordered by
a blackish stripe] 5.

.3. Forehead and a broad superciliary stripe dark cine-

reous like the sides of the occiput 4.

— Forehead and crown ferruginous, only sides of occiput

dark cinereous A. bicolor aquatoriaVxs.

4. Crown and back light russet-brown ; sides of body
mars-brown; bill smaller : 17-18j mm A. licolor bicolor.

— Crown and back deep vandyke or dark rufous brown
;

sides of body vandyke brown ; bill larger

;

19^-21 mm A. bicolor dagnts.

5. Head above light russet-brown ; back umber-brown
or very sHghtlj' tinged with rufescent ; sides of

body light mars-brown A. bicolor olivascens.

— Head above bright ferruginous ; back decidedly cinna-

mon-brown ; sides of body rufescent or russet-brown A. bicolor nijiceps.
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(1) Anoplops LEUCASPIS Scl.

Myrmeciza lencaspis Sclater, P. Z. S. 1854, p. 253, pi. Ixx.

(1855.—Bogota, Colombia (type); Ohamicuros, East. Peru;

Cobati, Rio Negro).

Pithys leibcaspis Sclater & Salvin, P. Z. S. 1867, p. 576 (Cobati)

;

iiclem, 1. c. p. 751 ; iidem, 1. c, 1873, p. 276 (Xeberos, Chyavetas,

E. Peru) ; Pelzeln, Zur Orn, Bras. ii. p. 89 (Barcellos, R. iQanna,

R. Uaupes: R.Negro); Taczanowski, Orn. Per. ii. p. 74 (Tarapoto,

N. Peru).

Gyninojnthys leucaspis Salvin & Godman, Biologia, Aves, ii.

p. 222 (Rio Meta, East. Colombia).

This species is exclusively found in the forests of Upper
Amazonia, from the eastern slopes of the Colombian Andes
south to Northern Peru. Both Natterer and "Wallace obtained it

on the banks of the Rio Negro, while Wheelertransmitted specimens

from the Rio Meta, E. Colombia, to the British Museum. Haux-
well met with it at Chamicuros, Eastern Peru, and E. Bartlett

procured a series at Chyavetas, Xeberos, and Chamicuros, now in

the Tring Museum. A. leucaspis is also occasionally found in

the trade-collections sent from Bogota to Europe,

Against the statement in the ' Cat. of Birds,' xv. p. 295, I wish

once more to emphasize that it is the fem.cde which possesses the

cinnamomeous interscapular blotch. Five sexed males from
Northern Peru (Chamicuros, Chyavetas, Xeberos ; Bartlett coll.)

in Mr. Rothschild's collection, five from the Rio Negro, obtained

by Natterer, in the Vienna Museum, and one male from Cobati,

R. Negro, Wallace coll. in the British Museum, show no trace of

it ; while in five sexed females from the Rio Negro (Natterer
;

Vienna Museum) there is a large conspicuous pa.tch at the base

of the dorsal feathers. Besides the above, I have examined two
males and four females from " Bogota-coll." in the collections at

Tring, Munich, and Paris.

(2) Anoplops bicolor iEQUAxoRiALis Hellm.

Pithys bicolor cequatorialis Hellmayr, Oi-n. Monatsber. x. p. 33

(1902."-Lita, N.W. Ecuador).

P. leucaspis (nee Sclater) Hartert, Nov. Zool. v. 1898, p. 493

(Chimbo, W. Ecuador); Goodfellow, Ibis, 1902, p. 65 (Sto.

Domingo, W. Ecuador).

Gyninopithys ruficeps (nee Salvin & Godman) Salvadori & Festa,

Boll. Mus. Zool. Torino, xiv. no. 362, 1899, p. 32 (Santiago,

W. Ecuador); Hartert, Nov. Zool. ix. 1902, p. 613 (Chimbo,

Paramba, S. Javier, W. Ecuador).

This form, which is confined to Western Ecuador, shares with

A. leucaspis the bright ferruginous colour of the forehead and

crown, but is much darker rufous brown on the back, has the

sides of the occiput dark cinereous, etc., etc. I have examined

twenty specimens from "W. Ecuador in the Tring, Vienna, and
Munich Museums. There is never any triice of a pale inter-

scapular patch.
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(3) Anoplops bicolor ruficeps Salv. &Goclm,

Gymnopithys ruficeps Salvin & Goclman, Biologia, Aves, ii. p. 222

(1892.—" Cauca Yalley," the types are from Neche and Remedies,
Antioquia).

Pithys leucaspis (nee Sclater) Sclater & Salvin, P. Z. S. 1879,

p. 526 (Remedios, JSTeche).

This race is evidently confined to the Cauca Yalley in the

province of Antioquia, N. Colombia. Besides three of Salmon's

skins in the British Museum (2) and at Tring (1), I have examined
five Bogota skins * referable to the same form. A. h. ruficejys

differs at a glance from the preceding subspecies in lacking the

cinereous colour on the sides of the occiput and in the white of

the chest being laterally not bordered with black. It is much
more closely related to A. h. olivascens, but of a more rufescent

colour throughout.

(4) Anoplops bicolor daguje Hellra.

This well-marked form also has a very limited range, being
known only from the valleys of the Dagua and San Juan Rivers

in Western Colombia. The Tring Museum possesses an adult

male obtained by E. Andre near Buenaventura, and another from
Juntas, Raap coll. Palmer's three specimens are the only others

on record. For characters see above.

(5) Anoplops bicolor bicolor Lawr.

Pithys bicolor Lawrence, Ann. Lye. N. H. N.Y. viii. p. 6 (1863.

—Pana,ma Railway).

The " typical" subspecies also has a rather limited disti-ibution,

being restricted to Panama and Yeragua, I have examined four

skins from the Panama Railroad (McLeannan), one from Chepo,

and one from Santa Fe, Yeragua (Arce), all in the British

Museum.

(6) Anoplops bicolor olivascens Ridgw.

Pithys bicolor olivascens Ridgway, Proc. U. S. Nat. Mus. xiv.

1891, p. 469 (1892.—Santa Ana, Honduras).

This form is more widely distributed, ranging from Eastern

Honduras through ^Nicaragua, and Costa Rica to Chiriqui. There

are large series from various localities in the Tring and Munich
Museums.

130. FORMICARIUS ANALIS DESTRUCTUS Hart.

\_Myothera analis Lafresnaye & D'Orbigny, Syn. Av. i., in Mag.
Zool. cl. ii. p. 14 (1837.—Yuracares, N.E. Bolivia).]

Formicarius analis destructus Hartert, Nov. Zool. v. p. 493
(1898.—Paramba, N.W. Ecuador) ; idem, 1. c. ix. 1902, p. 614
(ISr.W. Ecuador ; crit.).

F. analis (nee Lafr. & D'Orb.) Sclater, P. Z. S. 1860, p. 294

* One in Tring, two in the Paris Museum, two in the British Museum.

Proc. ZooL. Soc—1911,No. LXXIX. 79
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(Esmeralclas, N.W. Ecuador) ; idem, Oat. B. Brit. Mus. xv. p. 304
(part. : Balzar, Santa Rita ; Esmeraldas : W. Ecuador).

F. nigricainlhis (nee Ridgway) Ridgway, Proc. U.S. Mus. xvi.

p. 675 (part. : sp. ex Santa Rita).

F. destrucUis Salvadori & Festa, Boll. Mus. Zool. Torino, xiv.

no. 362, 1899, p. 32 (Peripa, W. Ecuador).

Nos. 2508, 2393. cJ (^ ad. Novita : ll.xii.08, 30.i.09.—Wing
90, 86 ; tail 55, 52 ; bill 20, 21 mm.
No. 2372. $ juv. Novita: 5.xii.08.—Wing 86 ; bill 18 mm.
" Iris dark brown, feet and bill black."

Perfectly identical with topotypical specimens from Paramba,
N.W. Ecuador, the head all round and the hind-neck being sooty

black, abruptly contrasting with the dark rufous brown of the

back.

F. a. destructus is most nearly allied to F. a. nigricapillus Ridgw.
of Eastern Costa Rica. Dr. Hartert * having clearly pointed out

the difierences between the two races, I need not dwell any more
upon the subject.

This Formicarms is confined to the lowlands and foot-hills of

the Pacific coast of Colombia and Ecuador. On the other side of

the Western Cordillera, in the Cauca Yalley, another species

or subspecies, F. saiuratibs Ridgw, t, takes its place. I have
examined the example from Remedios {Salmon) in the British

Museum, and an adult male obtained by the late J. H. Batty

at Los Jambos (Cauca Yalley) in Mr. Rothschild's Museum at

Tring, which I cannot distinguish from typical Trinidad specimens.

F. saiurattts is much paler grey underneath, has the sides of the

neck distinctly cinnamomeous, and the top of the head light

olivaceous brown like the back, besides some minor difierences.

131. FORMICARIUS RUFIPECTUS RUFIPECTUS Salv.

F. r^(fipectus Salvin, P. Z. S. 1866, p. 73, pi. viii. (1866.—
Santiago de Yeragua) ; Salvadori & Festa, Boll. Mus. Zool

Torino, xiv. no. 362, 1899, p. 33 (Gualea, W. Ecuador)

Menegaiix & Hellmayr, Bull. Soc. Philom. Paris, (9) viii. 1906

p. 52 (between Esmeraldas and Pachijal, Oyacachi, W. Ecuador)

Carriker, Ann. Carnegie Mus. vi. 1910, p. 626 (Rio Cali, W
Colombia).

No. — . S ad. Pueblo Rico : 16.viii.09.—Wing 99 ; tail 63

bill 20 mm.
No. 2729. 5 ad. Pueblo Rico: 16.viii.09.—Wing 94; tail 59 ;

bill 21^ mm.
" Iris and feet dark brown, bill black."

These specimens agree well with others from Chiriqui (A. Lara
coll.). The female difi'ers from the male, in addition to its

smaller size, by having the breast somewhat clearer rufous, and

* Nov. Zool. ix. p. 614.

t Pi'oc. U.S. Mus. xvi. p. 677 (1894.—Trinidad (type) ; Venezuela : S. Esteban ;

N.E. ColoiTibia : Remedios).
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the crown dull brownish black, the hind neck only being washed
with chestnut, while in the male all the top of the head, from

the forehead to the nape, is dark chestnut-maroon. The sexual

differences noticed by Mr. Carriker, however, do not hold good.

Both specimens have the middle of the belly extensively ochraceous

buflf and the flanks dark smoky grey.

This scarce species ranges from Central Costa Rica (Juan

Yinas) to Western Ecuador *. On the eastern (Amazonian)

slopes of the Ecuadorian Andes and in Peru, F. r. ruflpectus is

replaced by F. r. thoracicus Tacz. & Berl. t, at once recognizable

by its deep black pileum, I have examined one of the typical

specimens and an adult male from Huaynapata, both in Count
Berlepsch's collection.

1 32. PiTTASOMA ROSENBERGI Hellm.

P. rosenhergi Hellmayr, Rev. Frang. d'Orn. ii. p. 51 (April

1911.—Sipi, Rio Sipi).

S ad. Pileum and nape deep cinnamon-rufous ; back and
scapulars dull olive, more brownish on the rump, each feather

broadly bordered with black on either side, giving the upper parts

a striped appearance ; some of the interscapular feathers white at

the base ; upper wing-coverts sepia-brown, washed with russet,

especially on the outer webs, each feather with a small, but

distinct, whitish apical spot, and with a distinct black margin
round the tip

;
primary coverts uniform blackish brown ; remiges

blackish, with the outer web dull russet-brown ; rectrices dusky,

the central ones washed with i-usset. Lores and broad super-

ciliary stripe, reaching to the sides of the neck, uniform deep

black ; cheeks, subocular and malar region, ear-coverts, chin and
throat ochraceous, rather deeper on the sides of the head ; fore-

neck and sides of the breast and flanks dull olive-brownish

;

middle of the breast and abdomen unifoi-m bufl^y white, this

colour being separated from the ochraceous throat by the dull

brown crescent of the foreneck ; under tail-coverts hair-brown,

edged with whitish ; axillaries and under wing-coverts dusky
brown, the under primary-coverts tipped with white.

"Iris dark brown, feet and bill black."

Wing 97 ; tail 34 ; tarsus 45 ; bill 24| mm.
Type in the Zoological Museum, Munich, No. 09.5759. J ad.

Sipi, Rio Sipi, alt. 150 feet, Sept. 25, 1908. Mervyn G. Palmer
coll. no. 2120.

This species, which is named in honour of Mr. W. F. H.
Rosenberg, of London, who organized Mr. Palmer's expedition to

Western Colombia, is unfortunately represented by a single spe-

cimen only. The type is a perfectly adult male, as shown by the

* The specimen in the British Museum said to be from Baeza (Eastern Ecuador)
either belongs to F. r. thoracicus, or else the locality is WTOng (Buckley !).

t F. thoracicus Taczanowski & Berlepsch, P. Z. S. 1885, p. 101 (Machay,
Eastern Ecuador) ; Salvadori &Festa, Boll. Mus. Zool. Torino, xiv. no. 362, p. 33 (S.

Jos^, E. Ecuador) ; Berlepsch & Stolzmann, Ornis, xiii. 2. 1906, p. 118 (Huavnapata,
S.E. Peru).

79*
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uniform blackish primary coverts, the whitish apical spots to the

wing-coverts, the black superciliary stripe, etc. Although closely

allied to P. rufofileaUmn Hart. *, from North-western Ecuador,

it differs from both sexes of that species t in having no dusky

cross-bands whatever on the lower parts. In P. 7-ifjfopileatum the

male has the under surface of the body, with the exception of

the flanks, regularly barred with black and white, the black

markings of the throat being often broken and less pronounced,

though always present, while only the sides of the head are

ochraceous. The superciliary stripe (uniform black), back and
upper wing-coverts are exactly as in P. rosenbergi. The female

of P. rufopileatum agrees with the latter in the ochraceous throat,

but can, of course, be easily distinguished by having the feathers

of the superciliary region white, edged with black, and the lower

parts (posterior to throat) bright ochraceous narrowly banded
across with dusky olive. Besides, the back is much more decidedly

brown, and the apical spots to the wing-coverts are bright buff

Instead of white.

133. CONOPOPHAGA CASTANEICEPS CASTANEICEPS Scl.

Gonopophaga castaneiceps Sclater, P. Z. S. xxiv. p. 47 (1857—
part., type from Bogota, Colombia ; = c? ),

C. gutiuralis idem, 1. c. 1868, p. 574 (Bogota ; = $ ).

No. 3779. $ ad. La Selva, Rio Jamaraya, 4600 ft., l.x.09.—

Wing 72 ; tail 39 ; bill \^ mm,
" Iris dark brown, feet grey, maxilla black, mandible grey."

This bird corresponds with Sclater's description of C.gutturcdis.

Tt has the back rather more brownish than a Bogota skin, but

does not differ otherwise. This is, so far as I know, the first

record of C. castaneiceps from the Western Cordillei'a of Colombia.

In Peru it is replaced by a closely allied form, G. c. hfunneinucha

Berl. & Stolzm.J The female of G. c. castarieiceps, in general

coloration, is much like Grallarictda cucuUata Scl., but may
easily be recognized by its white postocular stripe (" pencil").

134. Androdon ^quatorialis Gould,

Androdon cequatorialis Gould, Ann. Mag. N. H. (3) xii. p. 247

(1863. — Ecuador) ; Sclater & Salvin, P. Z. S. 1879, p. 528
(Remedios, Antioquia).

No. 2129. S ad. Sipi, Rio Sipi : 29.ix.08.—Wing 67 ; tail

42 ; bill 40 mm.
Nos. 2074, 2644. S S imm. Sipi: 10.ix.08; Tado : 8.V.09.—

Wing 68, 69 ; tail 42, 44 ; bill 37, 40 mm.
" Iris black, feet pink, maxilla black, mandible light yellow."

The first specimen (No. 2129) has the forehead and crown

* Novit. Zool. viii. p. 370 (1901.—Buhiii, N.W. Ecuador).
+ Tbe bird figured in Nov. Zool. ix. 1902, pi. viii. fig. 2 as "juv." is really

the adult female. This is quite evident from the large series, partly in the Tring
Museum, partly in the possession of Mr. Rosenberg, which I have examined.

t P. Z. S. 1896, p. 385 (Garita del Sol, La Gloria, Chanchamayo, C. Peru). •
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shining coppery red, passing into golden green on the occiput ; in

the two other, apparently immature, birds the forehead is dull

greyish, while the feathers of the crown are dusky, tipped witli

bronze-green and edged with reddish bronze. No. 2074 shows a

strong bluish tinge on the nape, completely absent in the other

examples.

With regard to the variation of this species, cfr. Simon, Bull.

Mus. Paris, 1907, no. 1, p. 17.

A. cequatorialis is strictly confined to the lowlands and hill-

ranges of Western Ecuador and Colombia, ranging from near

sea -level up to about 2400 feet.

135. Threnetes ruckeri fraseri Gould.

[Trochilus Ruckeri Bourcier, P. Z. S. 1847, p. 46 (May 1847—
loc. ign.)*.]

Glaucis fraseri Gould, Monogr. Trochil. pt. xxiv. pi. 12 (1861.

—Esmeraldas, N.W. Ecuador).

Threnetes fraseri Hartert, Nov. Zool. v. 1898, p. 493 (Cachabi,

N.W. Ecuador) ; Bangs, Proc. Biol. Soc. Wash, xxiii. 1910, p. 72

(Naranjito, Rio Dagua ; Palmer coll.).

Threnetes rucheri (sic) Bovicard, 'Humming Bird,' v. 1895, p. 7

(Rio Dagua).

No. 2417. <3 fere ad. Novita, 150 ft., 19.xii.08.—Wing 60

;

tail 38 ; bill 31 mm.
" Iris black, feet pink, maxilla black, mandible yellow."

The differences separating T. r. ruckeri and T. r. fraseri are so

slight that their relationship is better expressed by trinomials.

One of the principal characters given by authors for the southern

bird, namely, the lesser extent of the cinnamon-rufous patch on the

foreneck, is of no value at all. Adult males of fi-aseri have quite

as much, sometimes even more, rufous on the jugulum than
Central American skins. The only constant points by which to

tell fraseri are the rather darker smoke-grey belly, the pure

metallic green upper parts, without any bronzy or golden gloss,

and the much deeper, decidedl}'' bluish-black colou.r of the median
portion of the lateral rectrices.

Specimens from Western Ecuador have the two central

rectrices dull green, passing to nearly blackish green towards the

tip, while in the male from Novita they are much brighter, uniform
metallic green. In that respect the Choco bird slightly points

towards rucheri from Centi'al America, but otherwise it is

perfectly typical oi fraseri.

T. r. fraseri inhabits the forest-covered lowlands of Western
Colombia and Western Ecuador f, fi^om sea-level up to about

700 feet.

* Bourcier's rather vague description is possibly not referable to the present species.

The words "gorge et dessous du corps gris-noir bronze " can scarcely be applied to

T. ruckeri auct., and a re-examination of the type in the Loddiges Collection

seems desirable.

t Its reported occurrence in Eastern Ecuador (Saraj'acu : cfr. Cat. B. xvi. p. 266)

rests on two of Buckley's skins, no doubt incorrectly labelled.
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136, Glaucis hirsuta ^nea Lawr,

{Trochilus hirsutus Gmelin, Syst. Nat. ], i. p. 490 (1788

—

ex

Marcgrave : East Brazil).]

Glaucis ceneus Lawrence, Proc. Ac. IST. Sci. Pliilad. xix. p. 232

(1867.—Costa Rica).

, G. Columbiana Boucard, Gen. Hum. Birds, p. 402 (end of 1895.

—Rio Dagua, W. Colombia) ; idem, ' The Humming Bird,' v. p. 7

(Rio Dagua).

O. hirsuta (nee Gmelin) Sclater & Salvin, P. Z. S. 1879, p. 528
(Santa Elena).

No. 1985. cJ (?) ad. Guineo, Rio Oalima : 10.viii.08.—Wing
54i; tail 34; bill 29 mm.

" Iris black, feet yellow, maxilla black, mandible yellowish

grey."

I agree with Mons. Simon* that the earliest available name
for the small, dark-coloured fonn of the Pacific coast is the one
given above. I am unable to find any constant differences, either

in size or in colour, between examples from N.W. Ecuador and
W. Colombia, on the one hand, or those from Central America on
the other. The uniform cinnamon-brown colour of the under
parts is by no means a constant character of the Western birds,

as already pointed out by Mr. Oberholser t.

G. h. cenea ranges from Costa Rica and Panama south to

N.W. Ecuador (province of Esmeraldas).

137. Ph^thornis yaruqui sakcti-johannis Hellm.

[TrocMlus Yaruqui Bourcier, Compt. Rend. Ac. Sc. Paris, xxxii.

No. 6 (seance 10 Febr.), p. 187 (1851.—" Les bois tres-chauds

des environs d'Yaruqui," W. Ecuador).]

Phaethornis yaruqui sancti-johannis Hellmayr, Bull. B. O. C.

xxvii. p. 92 (1911.—Condoto).
PhcBthornis yaruqui (nee Bourcier) Cassin, Proc. Acad. N. Sci.

Philad. 1860, p. 194 (R, Truando) ; Simon & Dalmas, Ornis, xi.

p. 218 (Buenaventura).

Nos. 2128, 2197, 2344, 2598 %. 6 6 ad., 6 nearly ad. Sipi

:

29.ix. ; Noanama: 17.x.; Novita : 27.xi.08.; Condoto: 14.iv.09.

—Wing 61-62 ; tail 55-61 ; bill 41-43 mm.
Nos. 1987, 2042, 2095. $ ad., $ $ imm. Guineo: ll.viii.

;

Noanama: Sl.viii. ; near Sipi: 19.ix.08.—Wing 58-59; tail

59-63 ; bill 37-40 mm.
" Iris black, feet brown, maxilla black, mandible scarlet."

Type of subspecies in Zoological Museum, Munich : no. 09.

5807. S ad. Condoto, R. Condoto, 150 feet, April 14, 1909.

M. G. Palmer coll. no. 2598.

P. y. sancti-johannis is a very distinct form, differing in many

* Rev. Fran9. d'Orn. i. 1910, p. 260.

t Proc. U.S. Mus. xxiv. 1902, p. 311.

X Type of subspecies.
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important points from P. y. yaruqui of Western Ecuador. The

males may be distinguished by their shorter bill ; much broader

and darker, deep ochreous-buft' postocular and malar streaks ;
and

by having the pale smoke-grey median stripe of the throat and

foreneck much wider and confluent with the smoke-grey abdomen,

which is but slightly spotted with metallic green on the flanks

;

whereas in P. y. yaruqui the under surface is mainly dark metallic

green, with the abdomen and a short stripe along the middle of

the throat sooty blackish. The Choco birds have, too, the base

of the outer web of the rectrices decidedly washed with greenish.

The females are even more different from the Ecuadorian yartiqui.

The under surface is light mouse-grey, the sides of the foreneck

and breast being but sparingly mottled with metallic green, and

the pale median stripe along the throat, foreneck, and chest is

conspicuously mixed with whitish. The deep ochreous-buff post-

ocular stripe is much broader, the white tip to the central rectrices

more extended, but less sharply defined than in the females of

P. y. yaruqin. In the females of both races, the malar streak is

white, anteriorly tinged with buff.

Mons. Simon, of Paris, to whom I have submitted our series,

agrees to the distinctness of the Colombian race.

P. y. sancti-johannis replaces the typical form in the tropical

lowlands of West Colombia (from the Truando to Buenaventura),

138. Ph^thornis syrmatophorus syrmatophorus Gould.

Phaethornis syrmatophorus Gould, Oontrib. to Ornith. 1851,

p. 139 (1851.—"Interior of Quito, in Ecuador," W.Jameson
coll.).

P. syrmatophorus Sclater & Salvin, P. Z. S. 1879, p. 528

(Santa Elena, Medellin, Antioquia) ; Simon & Dalmas, Ornis,

xi. 1901, p. 217 (La Tigra, Las Cruces, Western Cordillera).

P. berlepschi E. & CI. Hartert, Nov. Zool. i. p. 56 (1894.—Rio

Pescado, W. Ecuador).

No. 3782. d imm. La Selva, Rio Jamaraya, 4600 ft., 2.x.09.~

Wing 62 ; tail 75 ; bill 41 mm.
" Iris black, feet brown, maxilla black, mandible scarlet with

black tip."

This bird, as well as Salmon's skins from Medellin and Santa

Elena in the British Museum, agrees with examples from Western

Ecuador upon which Hartert's P. berle^yschi was based. I regret to

say, however, that this name is a synonym of P. s. syrmatojihorus

while the eastern form has to bear the subspecific term columhianus

Boucard*, as already pointed out by Salvadori & Festa f. Gould

established the species upon specimens obtained by Prof. Jameson.

There are three skins from this source in the Gould Collection

(now in the British Museum) : one, marked " Napo—Jameson,"

* Thaetlwrnis columhianus Boncard, 'The Hamming Bird,' i. p. 17 (1891.^

Bogota ; tj'pe in Paris Museum examined).
^

t Phaethornis syrmatophorus Salvadori & Festa, Boll. Mas. Zool. loriuo, xv,

no. 368, 1900; p. 3'(Gualea, W. Ecuador).
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belongs to the eastern race, P. s. cohimhianus, having the malar

streak and a broad stripe down the middle of the lower surface,

from the chin to the anal region, clear white, and the ruonp as

well as the upper tail-coverts uniform ochraceous buff ; the two
others, labelled " Ecuador—Jameson," agree with the so-called

" berlepschi" irom. W. Ecuador, having the malar streak bright

buff, the rump feathers green with buff edges, and the whole of

the lower parts, with exception of a white stripe along the middle

of the throat, ochraceous buff. As will be easily seen from Gould's

account, his description is a mixtiim compositum, the characters

of the lower parts (" chest, abdomen, and under tail-coverts rich

buff") being taken from the western form (berlepschi), while the

words ^^ rump and upper tail-coverts rich buff" apply only to

the eastern coluinbiaiius. Since no marked type of P. syrmato-

phorus exists, M. Boucard was perfectly justified—according to

the rule of the fii'st reviser—in restricting the name to one of

the components, and his name columhianus has to stand for the

eastern race. Thus Ave have :

—

(a) P. s. syrmatophorus (Gould) (syn, berlepschi Hart.).

Western Eciiador (Gualea, Rio Pescado, etc.) and Western
Cordillera of Colombia (La Selva, La Tigra, Las Cruces,

Medellin, Santa Elena, etc.).

(b) P. s. coluinbianus Boucard. Eastern Ecuador (Rio Pastaza

etc.), and Eastern Cordillera of Colombia (Bogota coll.).

139. EUTOXERES AQUILA SALVINI Gould.

[Trochilus Aquila Bourcier, P. Z. S. 1847, p. 42 (1847—
" les environs de Bogota ").]

Eutoxeres salvini Gould, Ann. Mag. N. H. (4) i. p. 456
(1868.—Yeragiia).

E. aquila (nee Bourcier) Simon & Dalmas, Ornis, xi. p. 218
(Piano de los Monos, Western Cordillera).

No. 2445. d ad. Noanama, 100 ft., 5.i.08.—Wing 76 ; tail

54 ; bill 30| mm.
" Iris black, feet black, plantar surface yellow, maxilla black,

mandible yellow."

This bird belongs to E. a. heterura, as defined by Hartert &.

Hartei't*, having much less white in the tail than Bogota-skins

( = true E. a. aquila). Messrs Salvadori & Festa t cast some
doubts on the distinctness of E. baroni Hart. & Hart. +, and
take this " species " for the young of the ordinary heterura (sensu

Hartert). I have neither material nor time to enter into that

qviestion now : but whatever the specimens with an olive-grey tail

and minute, if any, white spots to the rectrices may be, there

can be no doubt that it is to this form that Gould's term E.
heterura has to be restricted. Although Gould, in the introductory

* Nov. Zool. i. 1894, pp. 53-54.

t Boll. Mus. Zool. Torino, xv. no. 368, 1900, p. 2.

X Nov. Zool. i. p. 54 (1894.—Rio Pescado, Naranjal, Ecuador).
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remains to liis paper, alludes to the variability of the tail-markings,

yet the formal description (I. c. p. 456) of E. heterura clearly

refers to the birds afterwards separated as U. haroni, cfr.

especially the words :
" tail olive-grey, in some instances tipped

with sullied white."

The next available name for E. heterura Hart, (nee Gould)
seems to be E. salvini Gould, based upon specimens from Veragua
which I cannot satisfactorily distinguish from those taken in

W. Colombia and W. Ecuador.

140. Florisuga mellivora mellivora Linn.

Trochilus mellivorus Linnaeus, Syst. Nat. x. p. 121 (1758

—

ex

Edwards : Surinam).

Florisuga mellivora Simon & Dalmas, Ornis, xi. p. 218 (Las

Cruces, West. Cordillera) ; Sclater & Salvin, P. Z. S. 1879, p. 529
(Remedios).

Nos. 2055, 2238. c5" ad., S imm. Noanama : 3.ix. ; Cajon,

R. Cajon: 3.xi.08.—Wing 66, 65; tail 38, 35; bill 18, 19mm.
" Iris, feet, and bill black."

We have also a number of skins obtained by the late J. H.
Batty on the Rio Zapota, in August and September 1898.

F. mellivora is a wide-spread species.

141. POLYERATA ROSENBERGI BouC.

Polyerata rosenhergi Boucard, Genera of Humming Birds, p. 399
(end of 1895.—Rio Dagua, W. Colombia) : idem, ' The Humming
Bird,' V. Dec. 1895, p. 6.

Nos. 2247, 2351. S 6 ad. Novita : 7, 28.xi. 08.—Wing 55,
56i

; tail 30, 34 ; bill 22, 20|. mm.
No. 2551. c? ad. Juntas (Rio Tamana) : 20.ii.09.—Wing 57

;

tail 32 ; bill 20 mm.
No. 2570. S ad. Rio Condoto : 26.iii.09.—Wing 55 ; tail

311; bill 21mm.
No. 2373. S imm. Novita : 5.xii.08.—Wing 55 ; tail 32

;

bill 20 mm.
No. 2255. $ ad. Novita : 9.xi.08.—Wing 50i

; tail 29 ; bill

21 mm.
*' Iris, bill, and feet black."

The original examples, obtained by Mr. Rosenberg in the same
district in 1894, were all more or less immature. The fine series

now forwarded by Mr. Palmer enables me to state that none of

the characters which served to distinguish the Ecuadorian race

P, r. reini * holds good, and I am afraid the latter name will have
to be placed as a synonym of P. rosenhergi. Thanks to the kind-

ness of Dr. von Lorenz, of the Vienna Museum, I have been able

to examine a series of seven specimens of the so-called reini

:

2 c? J ad., 2 c? d imm., 3 ? $ , all from N.W. Ecuador f. The
* Poli/erata reina Berlepsch, Oru. Monatsber. v. p. 58 (1897.—Western Ecuador).

t They are from the following localities : Carondelet (60 ft.), Bulun (60 ft.), San
Javier (60 ft.), Pacabilar (6Q ft.), Charco Kedoudo (160 ft.).
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adult males from W. Colombia have the throat and foreneck of'

exactly the some golden green hue as the Ecuadorian ones, while

the violet-blue pectoral area, in the latter, is by no means less

extended. There is no difference in the development of the

bronzy base to the outer rectrices between the two series, and the

dimensions are practically the same. The female from Novita

differs from the three " reini " {ex Ecuador) by having the throat

less spotted with shining green, though this is very insignificant.

Measurements :

—
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Amazilia fiiscicaudata (nee Fraser) Boucard, 'The Humming
Bird,' V. p. 7 (Rio Dagua).

A. rieffevi Sclater k Salvin, P. Z. S. 1879, p. 530 (Antioqiiia)

;

Simon & Dalmas, Ornis, xi. p. 221 (Naranjo).

Nos. 2056, 2057, 2075, 2488. S 6 ad. Noanama : 3.ix.08.

;

NoVita : 23.i.09 ; Rio Sipi : 10.ix.08.—Wing 57-59 ; tail 35-36
;

bill 21|-22 mm.
No. 2410. $ juv. Novita: 18.xii.08.—Wing 57; tail 34;

bill 22 mm.
" Iris and feet black, bill brown, tip black ; maxilla black in the

young bird."

Identical in colour and dimensions with specimens from Western
Ecuador.

A. t. jucunda, which inhabits the low countries of Western

Ecuador and Western Colombia, agrees with the typical Central

American race in shape and length of the bill, but maybe distin-

guished by having the upper mandible fleshy brown (instead of

blackish), and the abdomen conspicuously darker smoke-grey.

A. t. fuscicaudata, from Eastern Colombia (Bogota) and the

mountains of Merida, is much smaller, and has a considerably

shorter, stouter bill.

144, Chlorostilbon pumilus Gould.

Ghlorostilhon pumilus Gould, Ann. Mag. jST. H. (4) ix. p. 195

(1872.—Citado and Pallatanga, W. Ecuador); Simon & Dalmas,

Ornis, xi. p. 221 (Naranjo, La Tigra, Western Cordillera of

Colombia).

G . angiostipennis [ervove) Sclater & Salvin, P. Z. S. 1879, p. 531

(Medellin).

No. 2732. J ad. Pueblo Rico: 16.viii.09.—Wing and tail

in moult; bill 13| mm.
" Iris, feet, and bill black."

This specimen is typical of C. pumilus, which had already been

obtained in the same region by Eugene Andre, as well as further

north, in Antioquia, by the late T. K. Salmon. Topotypical birds

from Ecuador I have not seen.

G. p>i'^inilus inhabits the mountainous ranges of Ecuador and

Western Colombia.

145. Thalurania fannyi Del. k Bourc.

Trochilus Fannyi Delattre et Bourcier, Rev. Zool. ix. p. 310

[1846—"les bords de la riviere de Dagua, pres Saint-Bonaven-

ture (Nouvelle-Grenade)"].

Thalurania Fannice Simon k Dalmas, Ornis, xi. p. 221 (Buena-

ventura, El Paillon, Naranjo) ; Boucard, ' The Humming Bird,' v.

p. 6 (Rio Dagua).

No. 2814. c? ad. Pueblo Rico, 5200 ft., 26.X.09. Wing 55

;

tail 39 ; bill 20 mm.
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Nos. 2443, 3773. S d imm. Noanama, 100 ft., 4.i. ; Siato,

5200 ft., 24.ix.09.—Wing 54; tail 39, 36 ; bill 20, 18 mm.
Nos. 2051, 2447. $ $ ad. Noanama : 2.ix. 08, 5.i.09.—Wing

50, 51 ; tail 31, 32| ; bill 20 mm.
" Iris and bill black ; feet in males black, in females grey."

The differences between T. fannyi and T. verticeps Gould*,
from Western Ecuador, have been well pointed out by Simon &
Dalmas. The adult male shows all the characters assigned to

fannyi, viz , the very dark, almost black colour of the occiput and
mantle, the nearly complete, violet-blue interscapular band, the

deeply forked tail, etc. The blue margin bordering posteriorly the

glittering green crown t is not a constant featui-e, it being well

developed in No. 3773, scarcely indicated in No. 2443, and com-
pletely absent in No. 281 4 ( cJ ad.). Both of the females have the
shining bluish shoulder-patch as described by Simon & Dalmas.

T. fannyi is restricted to Western Colombia, ranging from
sea-level up to about 5000 feet in the western slope of the Coast
Cordillera %. In Western Ecuador it is replaced by T. verticeps

Gould, which may be only subspecifically separable.

146. Chalybura ueochrysa Gould.

Hyptiroptila ttrochrysa Gould, P. Z. S. 1861, p. 198 (1861.—
" Panama ").

Chalybura buffoni (errore) Sclater & Salvin, P. Z. S. 1879,

p. 529 (Remedies, Santa Elena).

H. urochrysea Salvin, Cat. B. Brit. Mus. xvi. p. 89 (Medellin,
Remedies).

Chalybura urochrysea Hartert, Nov. Zool. v. 1898, p. 494
(Cachabi, N.W. Ecuador).

Nos. 2083, 2329, 2581. S 6 ad. Sipi : 12.ix.08; Novita

:

23.xi.08; Condoto: l.iv.09.—Wing 67-70| ; tail 42-46; bill

23^-24 mm.
No. 2218. S imm. Rio Cajon : 28.X.08.—Wing 68| ; tail 42

;

bill 24 mm.
Nos. 2091, 2099, 2161, 2221. $ $ ad. Sipi: 18, 21.ix.,

6.X.0S; Rio Cajon : 29.X.08.—Wing 62-66 ; tail 38-42; bill 21|-
24 mm.

" Iris black, feet pink, maxilla black, mandible pink
( $ ), light

brown ( cj"
)."

This rare species is easily recognizable by its bronze-green tail,

combined with the pale mandible. The females have the six

outer tail-feathers distinctly tipped with greyish white, and
the under tail-coverts pale mouse-grey (brownish grey). The
specimens obtained by Salmon in Antioquia I have examined

* In Jardiiie's Contrib. to Ornith. 1851, pt. ii. p. 79, pi. Ixxi. (Apr. 1851.—Quito,
Ecuador).

t Cfr. Hartert, Tierreich, livr. 9, 1900, p. 85.

X The reported occurrence at Popayan and Pasto (!) does not rest upon reliable

authority.
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in the British Museum, and found them to belong to the present
species. Strangely enough, they had been determined by Salvin as

C huffonL
C. urochrysa is, according to our actual knowledge, confined to

the dense forests along the Pacific coast of N.W. Ecuador and
W. Colombia *. It is particularly common in the lowlands,

though Salmon also procured examples near Remedios, at 2300
feet elevation.

At higher altitudes, however, in theWestern Cordillera another
species of Chalyhura occurs, specimens of which were obtained

at Rio Dagua t by Rosenberg, and at NaranjoJ by E. Andre.
It agrees with C. buffoni from Bogota, in the coloration of the
tail (rectrices bluish black, more or less edged with bronze green)

and lower parts, but has the lower mandible mostly pale

brownish, like C urochrysa. "With only a single example before

me I refrain, however, from naming this ajjparently undescribed
form.

147. BOISSONXEAUA FLAVE3CEXS FLAVESCEXS Lodd.

Trochilus flavescens Loddiges, P. Z. S. 1832, p. 7 (1832.

—

Popayan, Colombia).

Panojylites flavescens Sclater & Salvin, P. Z. S. 1879, p. 529
(Medellin).

No. 2793. S ad. Tatama Mountain, 8000 ft,, 12.X.08.—Wing 80;
tail 52; bill 17| mm.

" Iris, feet, and bill black."

This buxl fully agrees with Bogota skins except that the green
tip to the inner web of the outermost rectrix is a trifle longer.

Ecviadorian specimens have much broader green tips to the lateral

rectrices, and the buff poi'tions of the tail as well as the under
tail-coverts are deeper in tint. They have been separated by Mr.
Oberholser as B. f. tinochlora §.

148, Eriocnemis aureli^ Bourc. & Muls.

Trochilus Aurelice Bourcier & Mulsant, Ann. Sci. phys. et

nat., d'Agric. et d'Industr. Lyon, ix. p. 315 (1846.—Bogotji).

Eriocnemis aurelice Sclater & Salvin, P. Z. S. 1879, p. 530
(Santa Elena, Medellin).

No. 2737. S juv. Pueblo Rico, 5200 ft. : 6.ix.08.—Wing 63
;

tail 40; bill 19 mm.
" Iris black, feet grey, bill black."

Notwithstanding its rather long bill, this specimen appears

* The original locality " Panama " is open to doubt. Warscewicz was very
careless about labelling, and, moreover, not one of the many later travellers met
with the species on the Isthmus.

t Hypiu-optila huffoni Boucard, ' The Humming Bird,' v. 1895, p. 8 (specimen
examined by me).

t Chalyhura huffoni Simon & Dalmas, Ornis, xi. p. 222 (Naranjo, 1900 ft.).

§ Proc. U. S. Mus. xxiv. p. 329 (1902.—West side of Coraz5n, Ecuador).
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to belong to the present species, for in coloration it closely

resembles several Bogota skins in corresponding stage.

E. aurelicB is well-known as an inhabitant of the mountains of

Colombia.

149. Urosticte benjamini Bourc.

TrocMlus Benjamini Bourcier, Compt. Rend. Ac. Sci. Paris,

xxxii. no. 6, Febr. p. 187 (1851—" les regions chauds des
environs de Gualea," W. Ecuador).

No. —( S ) ad. La Selva, Rio Jamaraya, 4600 ft., Oct. 09.—
Wing 52 : tail 35 ; bill 23 mm.

Compared with specimens from Western Ecuador this bird has
a decidedly longer bill and more white along the middle of the
belly. From a single skin it is difficult to say whether these
divergencies are of any importance.

Like ordinary benjamini the specimen from La Selva has a
large lilac praepectoral spot.

So far as I am aware this is the first Colombian record of
U. benjamini, although it is fairly common in Ecuador on both
sides of the Andes.

150. Heliangelus exortis Fras.

TrocMlus exortis Eraser, P. Z. S. 1840, p. 14 (1840.—Guaduas,
Colombia).

Heliotrypha parzudahii Sclater & Salvin, P. Z. S. 1879, p. 529
(Santa Elena).

No. 2792. d ad. Tatama Mountain, 8000 ft., 12.X.09.—
Wing 69 ; tail 49 ; bill 17 mm.

" Iris, feet, and bill black."

A common bird in the mountains of Colombia and northern
Ecuador. Palmer's specimen agrees well with Bogota skins.

151. Heliothrix barroti Bourc. & Muls.

Trochilus Barroti Bourcier et Mulsant, Ann. Sci. phys. et nat.,

dAgric. etc. Lyon, vi. p. 48 (1843.—" Carthagene," Colombia).
Heliothrix barroti Sclater & Salvin, P. Z. S. 1879, p. 529

(Remedios).

No. 2198. c? ad. Noanama ; 17.X.08.—Wing 66; tail 42;
bill 16 mm.

No. 2329. S juv. Novita; 23.xi.08.—Wing 65; tail 45;
bill 154^ mm.

" Iris, feet, and bill black."

Not apprecially different from Costa Rican skins, H. barroti,
which is very likely only a geographical race of II. auritus,
ranges southwards as far as Western Ecuador.
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152. Cyanolesbia kingii, subsp.

[Ornismya kingii Lesson, Hist, Nat. Trochil. p. 107, pi. 38
(1832.— " Jamaique," errore—-description and plate evidently

apply to the common blue-tailed Bogota form, with a large violet-

blue gular patch)].

No. 3784. c? ad. Tatama Mountain, 4600 ft. 7.X.09.—Wing 74;

tail (slightly moulting) 93 ; bill 14 mm.
" Iris, feet, and bill black."

This bird cannot be identified with any of the known forms.

It is somewhat intermediate between C. Ic. kingii from Bogotti,

and G. Ic. aelestis * from Ecuador, though apparently diSerent

from either. With the latter, it shares the long, i-obust beak, the
broad, rufous-buff edges to the under tail-coverts, and the bronzy-

green general tone of the lower parts ; but the rufescent margins
to the feathers of the breast and abdomen are completely absent,

and the colour of the tail is more like Bogota specimens. It

should be mentioned, however, that the under surface of the
rectrices is much duller, more blackish than in any other example
examined by me. More material will probably show the West
Colombian birds to constitute a distinct race. Curiously enough,
both Hartert t, and Simon & Dalmas + record the green-tailed

C. k. emmcB Berl., without gular spot, from the Western Cordillera,

while the Tatama biixl has the throat extensively violet-blue.

153. Chloronerpes rubiginosus gularis Harg.

[Picus rubiginosus Swainson, Zool. Illustr. i. pi. xiv. (1820-1.

—

"Spanish Main," i. e. Venezuela, environs of Cumana)].
Chloronerpes gularis Hargitt, Ibis, (6) i. p. 230 (1889.—Santa

Elena, Antioquia).

C. rubiginosus (errore) Sclater & Salvin, P. Z. S. 1879, p. 533
(Eetiro, Concordia, Santa Elena).

No. 2798. cT ad. Loma Hermosa, Rio Jamaraya, 4150 ft.,

18.X.09.—W^ing 122; tail 84 ; bill 2^ mm.
" Iris dark brown, feet plumbeous, bill black."

This bird agrees perfectly with Hargitt's description. It differs

from C. r. rubiginosus, from N.E, Venezuela (Cumana) and
Trinidad, in having the rump and tail-coverts pale yellow in
decided contrast to the deep tawny olive of the upper back, and
the under parts more richly yellow with the blackish bars
conspicuously narrower and confined to the foreneck and bi'east.

The throat is much less variegated with whitish, and the feathers
of the pileum, from the forehead to the nape, are tipped with
crimson.

C. r. gularis is limited to Western Colombia, inhabiting both
the Coast and the Central Cordillera.

* Cynantlius coelestis Gould, Introd. Humming-Birds p. 102 (lft61.—Ecuador).
t Tien-eich, Lief. 9, 1900, p. 176.
+ Ornis, xi. 1901, p. 223 (Las Cvuces, W. Cordilleva).
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154. Melanerpes pucherani pucherani Malh.

Zehrapicus pucherani Malherbe, Rev. Mag. Zool. (2) i. p. 542

(1849.— " Tabago," errore.*).

Nos. 2258, 2279. S S ad. Novita : 10, 13.xi.08.—"Wing 115,

113 ; tail 67, 65 ; bill 26, 25 mm.
Nos. 1970,2259. $ $ Guineo: 5.viii. ; Novita: 10.xi.08.—

Wing 108; tail 60, 62 ; bill 21 mm.
'' Iris brown, feet grey or greyish green, bill black."

The series agrees with specimens from Western Ecuador.

M. p. pucherani ranges from Nicaragua southwards through
Western Colombia to Guayaquil, S.W. Ecuador. Birds from
Central America are perhaps slightly diiferent, but I have not

sufficient material to decide the question. The form occurring

from Honduras north to S. Mexico has lately been separated as

M. p. 2}erileucits Todd f-

155. Yeniliornis kirkii cecilii Malh.

[Picus (Chloropicus) Kirkii Malherbe, Rev. Zool. viii. p. 400
(1845.—Tobago)].

Mesopicos Cecilii Malherbe, Rev. Mag. Zool. (2) i. p. 538
(1849.—Colombia).

Chloronerpes cecilice Sclater &, Salvin, P. Z. S. 1879, p. 533
(Antioquia, Remedies, Neche).

No. 1986. ( cJ ) ad. Guineo, Rio Calima : 10.viii.08.—Wing 84
;

tail 55 ; bill 201 mm.
" Iris brown, feet pinkish grey, maxilla dark grey, mandible

paler."

This bird, in abraded, bleached summer plumage, is not

appreciably different from Bogota skins. Specimens from Western
Ecuador also agree well with the latter.

V. k. cecilii is peculiar to Colombia (Coast, Central and Eastern

Cordillera J) and Western Ecuador. In Panama it is replaced

by the doubtfully separable V. k. darienensis Ridgw. §

156. Celeus loricatus Reichb.

Meiglyptesloricatus Reichenbach, Scansorise, p. 405, pi. dclxxxi.

figs. 4495-96 (1854.—" Peru "
; descr. $ ).

Celeus loricatus Sclater & Salvin, P. Z. S. 1879, p. 533

(Remedies & Neche).

* The species does not occur on " Tabago " (sc. Tobago), the original locality being

no doubt erroneous. Later, in the Ifonogr. des Ficid. ii. p. 227, Malherbe says that

the specimens he saw in the British Museum came from " Tabago " while those

existing in his own collection were from " Nouvelle-Grenade." We maj^ therefore;

accept Colombia as the type localit3' since the birds from this countrj^ agree verj'

well with Malherbe's description and figure (pi. ciii.).

t Proc. Biol. Soc. Wash, xxiii. p. 154 (1910.—Manatee, British Honduras).

J Count ]3erlepsch (J. f. Orn. 1884, p. 314: Chloronerpes ccecilice) notices that

examples from Bucaramanga are considerably larsjer than those from Bogota.

§ Proc. Biol. Soc. Wash. xxiv. p. 33 (1911.—El Pteal, Darien).
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C mentalis Cassin, Proc. Acad. N, Sci. Philad. 1860 p. 137
(I860.—Turbo tfe Pt. Atrato; descr. J ).

No. 2254. (d) ad. Novita: 9.xi.08.—Wing 117; tail 70;
bill 21 mm.

" Iris crimson, feet grey, maxilla black, mandible yellow."

This specimen, a fully adult male with cheeks, malar region

and upper throat crimson, corresponds exactly with Cassin 's

description of O. vientalis. The types of the latter were obtained

in the same general region, but farther to the north, on the Rio
Atrato.

It appears, however, that M. loricatus w^as based upon a female

of the same species.

C. loricatus ranges from Costa Rica to Western Ecuador.

I have not seen specimens from Costa Rica or Panama. If

separable, they will have to bear the name squamat'us Lawr. *

157. Ceophlceus lineatus lineatus Linn.

Picus linearis Linnpeus, Syst. Nat. 12, i. j). 174 (1766

—

ex

Brisson : Cayana).

Dryocopus lineatus Sclater & Salvin, P. Z. S. 1879, p. 532

(Santa Elena).

No. 2014. 2 ^^^' Noanama: 25.viii.08.—Wing 180 ; tail 115;
bill 36 mm.

" Iris white, feet blue-grey, bill black."

[158. PiCUMNUS OLIVACEUS GRAJs^ADEXSIS Lafr.

[Picum7ius olivaceus Lafresnaye, Rev. Zool. viii. p. 7 (1845

—

"ad. Bogotam, in Colombia "').]

P. granadensis Lafresnaye, 1. c. x. p. 78 (1847.—" ad.

Caly, in Nova Granada"-—coll. Delattre : $ ad., type in Mus.
Acad. Philad., cfr. Stone, Proc. Acad. N. Sci. Philad. li. 1899,

p. 52) ; Hai-gitt, Cat. B. Brit. Mus. xviii. p. 549 (part. : /, g.

(J 2 Medellin, Antioquia,, examined by me).

P. olivaceus (nee Lafr.) Sclater & Salvin, P. Z. S. 1879, p. 532
(Medellin, Colombia,).

P. canus Bangs, Proc. Biol. Soc. Wash, xxiii. p. 72 (1910.

—

Naranjito, R. Dagua ; one $ ad.).

No. 387. S ad. Primavera, W. Colombia, 5200 ft. Raap coll.—

Wing 60 ; tail 30 ; bill 13^ mm.
No. 246. 6 ad. San Itiidro, 2700 ft. Raap coll.—Wing 59 ;

tail 29 ; bill 12 mm.
Nos. 257, 271. $ $ ad.—Media Lima and Isidro, 2700 ft.

Raap coll.—Wing 58, 59 ; tail 29, 30 ; bill 12 mm.
One $ ad. San Antonio, Western Cordillera, 5400 ft. 13,vi.09.

Fassl coll.—Wing 57 ; tail 30; bill 12 mm.
Two (S 6 ad. Rio Dagua: 12, 16.vi.95. Rosenberg coll.—

Wing 58 ; tail 29|, 30 ; bill 12-13 mm.

* Celeus sqiiamatus Lawrence, Ibis, v. p. 18 i (1863.—Panama Railroad).

Pkoc. Zool. Soc— 1911, No. LXXX. 80
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This series, which belongs to the Tring Museum, enahles us

at last to make out the status of P. granadensis, originally based

upon an adult female from the same district (Cali). I am sorry

to say that Mr. Bangs under P. canus simply redescribed the

true granaclensis. This is quite evident on comparing the two

descriptions, which agree almost word for word. In a note

appended to the diagnosis of P. o. harterti *, I have already

alluded to the distinguishing characters of P. o. granaclensis, but

a few additional remarks may not be out of place here. The
geographical vaiiation of this group was quite unsatisfactorily

understood until Mr. Hartert t pointed out the differences

existing between the three races then known to him. Hartert

was, however, not acquainted with granaclensis Lafr., for the

birds from Western Ecuador to which he applied that name proved .

to be distinct and were subsequently separated by me as P. o.

harterti.

According to our present knowledge, the following subspecies

of P. olivacetos are easily recognizable :

—

(a) P. OLivACEus OLIVACEUS Lafr.

Type from Bogota.

Adult. Back warm greenish bi^own or olivaceus brown ; chest

strongly tinged with deep olivaceous ; breast and abdomen
yellowish with well-defined, though narrow, dusky stripes,

particularly on the lower bi-east and flanks
;

quills edged with

olivaceous. Adult males with tijDS to feathers of forehead
" flame scarlet" (rather duller than pi. vii. fig. 14 of Ridgway's
Nomenclature).

Hab. Apparently the Eastern Cordillera of Colombia. All the

specimens I have seen, eleven at Tring, and nine in the Munich
Museum, are of the well-known Bogota form.

(6) P. OLIVACEUS FLAVOTINCTUS RidgW.J

Type from Pozo Azul, Western Costa Rica.

Adidt. Back not unlike P. o. olivctceios, but mostly somewhat
darker ; edges of remiges brighter and deeper olivaceous yellow

;

chest decidedly darker, more brownish, less greenish; dusky
strijies of breast and abdomen wider and less sharply defined.

Adult males with tips to feathers of foi'ehead dull " cadmium
orange" (Ridgw. Nomencl. pi. vi. fig. 2.)

Hah. South-western Costa Rica (south of Pozo Azul de Pirris)

and Chiriqui §.

* Bull. B. 0. C. xxiii. March 1909, p. 67.

+ Novit. Zool. ix. 1902, pp. 606-7.

:J;
P. flavntinctus Kidgway, Proc. U. S. Mas. xi. 1888, p. 543 (1889.—Pozo Azul,

V\'. Costa Rica).

§ An additional subspecies, P. olivaceus panamensis Eidg-w. (Proc. Piol. Soc.

Wash. xxiv. 1911, p. 34: Lion Hill Station, Panama) inhabits Panama (Lion Hill,

Tocoume). There is a single adult male from tlie latter locality, obtained
by E. Andre, in the Tring Museum. This form is nearest to P. o.Jfavotincttts, but
has the chest buffy yellow (instead of brownish) and the back much paler, light

earthy-brown.
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Examined : Two males and two females, Costa Rica (Tring
Museum), four males and one female, Chiriqui (Tring and
Munich Museums).

N.B.—An adult male in bad condition, said to be from San
Esteban, Venezuela, in the British Museum differs merely in

having the breast more strongly tinged with brown. The locality

is most probably eri'oneous.

(c) P. OLIVACEUS HARTERTI Hellm.

p. 0. harterti Hellmayr, Bull. B.0. 0. xxiii. p. 67 (March
1909.—Paramba, N.W. Ecuador),

P. granadensis (nee Lafr,) Sckter, P. Z. S. 1860, p. 95
(ISTanegal) ; idem, 1. c. p. 287 (Babahoyo) ; Berlepsch &, Taczan-
owski, 1. e. 1883, p. 570 (Chimbo, Yaguachi) ; iidem. I.e. 1885,

p. 106 (Yaguachi) ; Hartert, Nov. Zool. v. 1898, p. 497 (Chimbo)

;

Salvadori & Festa, Boll. Mus. Zool. Torino, xv. no. 368, 1900,

p. 16 (Vinces) ; Goodfellow, Ibis, 1902, p. 209 (Santo Domingo);
Hargitt, Cat. B. Brit. Mus. xviii. p, 549 (part. : i, k, Babahoyo

;

I, Monji).

P. olivaceus granadensis Hartert, Nov. Zool. ix, 1902, p. 606
(Chimbo, Paramba, S. Domingo).

Tyjje from Paramba, N.W. Ecuador, 3600 ft. alt.

Adult. Much like P. o.Jlavotinctus, but chest olivaceous as in

P. 0. olivaceus, and adult males with tips of feathers on forehead
much paler, cadmium yellow (E.idgw\ pi. vi. fig. 6).

Hah. Western Ecuador, from vsea-level up to 3500 feet.

Examined : Eleven males and four females in British, Trinsf.

and Munich Museums.

{d) P. OLIVACEUS GRANADENSIS Lafr.

Synonymy, see above.

Tyi^e from Cali, "W. Colombia.

Adidt. Differs at once from the three preceding races in having
the back light olive-grey or pale smoky-grey (without greenish
or brownish suffusion) and the under parts creamy-white, nearly
uniform, with but a few obsolete dusky streaks on the flanks, and
the foreneck very slightly tinged with dull greyish. Edges of the
quills creamy white, instead of olivaceous or olive-yellow. Tips
of feathers on forehead in adult males even paler than in

P. 0. harterti, "chrome-yellow" (Ridgw. pi. vi. fig. 8.)

Hah. Western Cordillera of Colombia • Cali (Belatire), Rio
Dagua {Rosenberg), Naranjito (Palmer) ; Primavera, San Isidro,

Media Luna {Raap) ; San Antonio (Fassl) ; Medellin, Antioquia
[Salmon).

Ohs. In addition to the specimens enumerated above I
examined a couple from Medellin [Salmon) in the British MuseTun
and found them to agree. One of the Dagua examples [Rosenherg)

is rather more brownish grey above than the others, thereby
forming the passage to P. o. harterti.

80*
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(e) P. OLivACEUS DiMOTUS Bangs.

Picumnus dimotus Bangs, Bull. Mus. Harvard Coll. xxxix.

p. 146 (1903.—Ceiba, Honduras).
P. olivacetts (nee Lafr.) Hargitt, Cat. B. Brit. Mus. xviii. p. 548

(part. : h, i, Julian, S. Pedro : Honduras).

AdiilL Much like P. o. olivacetts, and agreeing in the adult males
in having the tips of the feathers on the forehead scarlet, but with
back and chest much more greenish, and dusky streaks on belly

less distinct.

Ilab. Honduras : Ceiba, Julian, San Pedro ; Nicaragua.
Examined : Two adult males from Honduras (Whitelt/) in the

British Museum.]

1.59. Ceryle torquata torquata Linn.

Alcedo torquata Linnpeus, Syst. Nat. 12, i. p. 180 (1766

—

ex

Brisson : Mexico tfe Martinique).

Ceryle torquata Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 1.3.3

(R. Atrato & Truando) ; Sclater & Salvin, P. Z. S. 1879, p. 534
(Neche).

No. 3759. 2 ad. Siato, R. Siato, 5200 ft., 17.ix.09.—Wing
195; tail 122; bill 65 mm.

" Iris brown, feet greyish green, bill black, base yellow."

160. Ceryle amazona Lath.

Alcedo amazoia Latham, Ind. Ornith. i. p. 257 (1790.

—

" Cayana ").

Ceryle amazona Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 133
(R. Nercua) ; Sclater & Salvin, P. Z. S. 1879, p. 534 (Neche).

No. 2397. dad. N6vita : 14.xii.08.—Wing 131 ; tail 85
;

bill 66 mm.
"Iris dark brown, feet and bill black."

161. Ceryle inda Linn.

Alcedo hula Linnteus, Syst. Nat. 12, i. p. 179 (1766

—

ex Edwards :
" India occid."', errore : we substitute Surinam

as type locality).

Ceryle inda Cassin, 1. c. p. 133 (Turbo).

No. 2723. $ ad. Tado, R. San Juan : 28.ii.09.—Wing 97

;

tail 62 ; bill 43 mm.
"Iris dark brown, feet black, maxilla black mandible dark

brown."

162. Ceryle Americana Americana Gm. (?)

Alcedo americana Gmelin, Syst. Na,t. 1, i. p. 451 (1788

—

ex Daubenton, PI. Enl. 591. figs. 1, 2: Cayenne).
Ceryle cahanisi (nee Tschudi) Sclater & Salvin, P. Z. S. 1879,

p. 534 (Retiro, Concordia, Medellin).

Nos. 1990, 2077, 2209. J S ad. Mouth of Calima : 13.viii.
;

Sipi: ll.ix.08; Noanama : 21.X.08.—Wing 75-77; tail 54-55
;

bill 36-39 mm.
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" Iris dark brown, feet and bill black."

These three as well as another adult male from the Cauca
River (Batty coll,) in the Munich Museum difier from a very
large series of skins obtained in Cayenne, Venezuela (Caura),

Brazil, etc., in having the under tail-coverts wholly unspotted
white or very faintly spotted with bronze-green. It shoidd be
mentioned, however, that this character is likewise found in two
specimens from the island of Tobago.
In the absence of typical examples from Western Peru, I

cannot say whether the birds from Western Colombia should not
be referred to C a. cabanisii Tsch. * I notice, however, that

the white bars on the quills are by no means bi'oader than in

tj'pical C. a. americana, which is said to be the case in the
Peruvian form.

163. Trogon massexa Gould.

Trogon massena Gould, Monogr. Trogon. 1st ed. pi. 16 (1838.

—

Guatemala); Cassin, Proc. Acad. IST. Sci. Philad. 1860, p. 135
(Truando ; delta of the Atrato).

IS'o. 2008. c^ ad. K^oanama, 100 ft., 26.viii.08.—Wing 170;
tail 168 ; bill 24 mm.

" Iris dark brown, feet brownish yellow, bill orange-yellow."

Compared with others from Central America, this bird is

smaller, and has the middle pair of rectrices w'ashed with dull

bluish instead of clear bronze-green. With a single specimen at

hand it is, of course, impossible to judge the value of these

variations. In other respects the male from Noanama is a

typical massena, there being not the least trace of a white
breast-band, etc.

Noanama is the most southerly locality yet known for 7\

massena. Curiously enough, the late T. K. Salmon obtained

the nearly allied T. 77ielanu7'us macrourus Gould in the State

of Antioquia f, provided that his specimens have been correctly

detei-mined.

164. Urospatha martii semirufa Scl.

[Frmiites martii Spix, Av. Bras. i. p. 64, pi, Ix. (1824—"in
sylvis Parae").]

Moynotus semirufa Sclater, Rev, Mag. Zool, (2) v. p, 489
(1853—part,: Santa Marta, IVew Grenada +).

Momotus Martii (nee Spix) Cassin, Proc, Acad, N. Sci. Philad,

1860, p. 136 (River Nercua),

Urospatha martii Sclater & Salvin, P, Z. S. 1879, p, 534
(Remedios, Neche).

* Aleedo Cabanisii Tschudi, Fauna Peru., Aves, p. 253 (1841-45.—" environs of

Lima").

f T. macrurus Sclater & Salvin, P. Z. S. 1879, p. 535 (Remedios, Neche).

X Although one of the localities, Rio .Javarri (W. Brazil), refers to typical Z7. m.

martii, Sclater's description is evidently taken from the Santa Marta specimen.

Cfr. the words :
'' cauda spatulata."
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Nos. 2108, 2419. c? 6 ad. Sipi : 23.ix. ; Novita: 20.xii.08.—
Wing 147, 150 ; tail 250, 255 ; bill 45, 47 mm.

No. 2013. 2 *^cl. Noanama: 25.viii.08.—Wing 148 ; tail 250
;

bill 46 mm.
" Iris dark brown, feet and bill black."

All three specimens have the median rectrices spatulated and
decidedly bluish. Cf'r. also my remarks in Abhandl. Bayer.
Akad. Wiss., II. CI. vol. xxii. 3, 1906, p. 611, and in Nov. Zool.

xiv. 1907, p. 403.

U. martii seviirufa replaces the typical race in Western
Ecuador and Colombia, ranging northwards to Costa Rica and
Nicaragua.

165. MOMOTUS ^QUATORIAUS iEQUATORIALIS Gould.

Mom&tus cequatorialis Gould, P. Z. S. 1857, p. 223 (Jan. 1858.—
" Archidona, near the Equatorial line, on a branch of the Ilio

Napo"); Sclater & Salvin, P. Z.S. 1879, p. 534 (Envigado,
Retiix>, Concordia^ Frontino).

No. 2820. iS :id. Pueblo Rico, 5200 ft., 29.X.09.—Wing 154
;

tail 315 ; bill 42^ mm.
" Ii-is vermilion, feet dark grey, bill black."

We have also a fine pair procured by the late J. H. Batty
at Rio lima, 4500 feet. Western Cordillera, in August 1898.
The Colombian skins agree exactly with others from Ambato,
E. Ecuador, which can be regarded as topotypical.

A£. cequatorialis is an inhabitant of the highlands of Ecuador
and Western Colombia. It may prove to be merely the southern
form of the Central American M. lessoui Less. In Peru it is

I'eplaced by a nearly allied race, M. cequatorialis chlorolcemus
Berl. & Stolzm.*.

166. Galbula melanogenia Scl.

Galbida melanogenia Sclater, Contrib, to Ornith. for 1852 p. 61
(1852—loc. ign.).

G. ntficauda (nee Cuvier) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 134 (River Nercua).

Nos. 2219, 2513. S 6 ad. Rio Cajon, 125 ft., 29.X.08
;

El Tigre, 320 ft., 5.ii.09.—Wing 79, 82 ; tail 93, 94 ; bill 47 mm.
Nos. 2220, 2567. $ $ ad. Rio Cajon : 29.X.08 ; Juntas,

400 ft., ll.iii.09.—Wing 79, 81 ; tail 93 ; bill 44 mm.
" Iris dark brown, feet yellowish green, bill black."

The specimens are identical with others from Chiriqui and
Western Ecuador,

167. Bucco PECTORALis Gray.

Bucco pectoralis Gray, Genera Birds, i. pi. xxvi. (Dec. 1846—
no locality given); Wyatt, Ibis, 1871, p. 374 (Magdalena Valley,
between Naranjo and the river) ; Sclater it Salvin, P. Z. S. 1879,

* P. Z. S. 1902, ii. p. 35 (1902.— Ocobamba near Cuzco, S.E. Peru).
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p. 536 (:Nreche) ; Berlepsch, Journ. f. Oniith. 1884, p, 315
(Bucaramanga).

Nos. 2464, 2626. cS ad., c5 imm. Novita : 4.xii.08 ; Tado :

29.iv.09.—Wing 100; tail 83; bill 32^, 32 mm.
Nos. 2318, 2359, 2464. $ $ ad., 1 § imm. Novita : 20.xi.,

l.xii.08; Noanama : 12.i.09.—Wing 95-100; tail 80-84 ; bill

30-33 mm.
" Iris dark red, feet grey, bill black."

Adults have the edges of the scapulars, wing-coverts, rump, etc.,

pure white, while they are more or less tinged with bufi' in

immature birds ; the latter also show a slight huffish wash on the

lower flanks and under tail-coverts.

Two skins from Chiriqui have the black portions of the

plumage faintly glossed with oil-green, while our Choco series,

as also a couplo from N.W. Ecuador, show a strong metallic blue

gloss.

B. pectoralis ranges from Western Panama (Chii-iqui) south-

wards to ISr.W. Ecuador (province Esmeraldas *). It is exclusively

found in the hot, dense forests of the lowlands.

168. BUCCO TECTUS SUBTECTUS Scl.

yBucco tecttos Boddaert, Tabl. PI. Enl, p. 43 (1783—e.c

Daubenton, PI. Enl. 688. lig. 2 : Cayenne).]

Bacco subtectics Sclater, P. Z. S. 1860, p. 296 (I860.—Esme-
raldas, KW. Ecuador); Sclater & Salvin, P. Z. S. 1879, p. 536
(Neche).

Nos. 2634, 2703. $ $ ad. Tado (230 ft.): 3.v., 12.vi.08.—

Wing 69 ; tail 56 ; bill 21, 22 mm.
" Iris red, feet and bill black."

This well-characterized race differs from B. t. tectus, of Cayenne,

Para, and Eastern Venezuela (Caui^a), in several important points :

The upper parts are of a much deeper, more glossy black ; the

white spots on the head ai"e confined to the forehead and
anterior crown ; the white cross-bar on the inner web of the

submedian pair of rectrices is either wholly absent or but faintly

indicated ; the black crescent of the foreneck is much narrower
;

the bill more slender.

Birds from Panama have even loss white spotting about the

forehead than those from more southern localities, but otherwise

they do not differ.

B. t. subtect'us has exactly the same range as the precediiig

species, occurring from Western Panama (Chiriqui) south to

N.W. Ecuador (province Esmeraldas).

169. Bucco NOANAMiE Hellm.

BiiCGO noanamce Hellmayr, Bull. B. 0. 0. xxv. p. 21 (1909.

—

Noanama, W. Colombia).

* There are two specimens in tlie Tring Mnsenm : (J ad. from Carondelet (60 ft.),

Oct. 16, 1900; ? ad. Bulan (160 ft.), Dec. 23, 1900, both seemed by Mr. G.

Flemmiug, one of Mr. Rosenberg's correspondents.
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No. 2033, c? acl. Noanama (100 ft.), 28.viii.08. Type of
species.—Wing 81 ; tail 66 ; bill 28 mm.

Nos. 2703, 2711. J $ ad. Tado (230 ft.), 8, 16.vi.09.—Wing
81, 80; tail 66; bill 28, 27 mm.

" Ii'is red or brown, feet grey, bill black."

Adult (sexes alike). Ui^per part of the head and nape dark
ashy ; back and upper wing-coverts dark sepia-brown, each
feather with a distinct, pale riifescent apical margin ; npper tail-

coverts with I'ather brighter rufeacent cross-bands and edges
;

remiges and rectiices dusky, narrowly fringed with rufescent-bulf

along the outer M^eb. Narrow frontal edge and broad super-
ciliaries, reaching as far as the posterior angle of the eye, soiled

white ; lores ashy black ; cheeks, eax-coverts, and sides of the
neck dark ashy, some of the feathers edged with pale greyish.

Malar region, chin, and throat white ; chest dull sooty black,

most of the feathers showing, on their concealed basal portion,

a white mesial spot or streak, only to be seen when the feathers

are raised ; rest of the belly white, washed with ochreous-bufl'

and marked with coarse blackish spots or transverse bands ; under
tail-coverts uniform bufi\ Axillaries and under wing-coverts deep
buff, mixed with blackish ; inner web of remiges broadly edged
with bufi' on its basal half.

This new Pufi'-bird is not very nearly related to any other
member of the genus. In proportions and style of coloration

(such as the rufescent cross-bands on the upper parts, buff

a,xilla,ries, under wing-coverts and quill-lining, etc.) it is not un-
like B. macrodactylus Spix from Amazonia; but the ashy cap,

the much broader blackish breast-band, the coarse spotting of the
belly, etc., as well as the much larger size, serve to distinguish it

at a glance.

The three specimens sent by Mr. Palmer are perfectly alike,

the female being but veiy slightly smallei-.

B. noclnamce is, as yet, known only from the valley of the San
Juan lliver in Western Colombia.

170. Malacoptila pakamensis poliopis Scl.

[Malacoptila Fcmamensts Lafresnaye, Rev. Zool. x. p. 79
(1847.—Panama).]

Malacoptila poliopis Sclater, P. Z. S. 1862, p. 86, pi. viii.

(1862.—Esmeraldas, N.W. Ecuador, descr. $ ).

M. 2'>anccmensis (nee Lafr.) Oassin, Proc. Acad. N. Sci. Philad.

1860, p. 134 (Rio Truando).

Nos. 2085, 2437, 2520. ^ d ad. Sipi (150 ft.), 12.ix. ; Novita
(150 ft.), 26.xii.08; El Tigre (320 ft.), 9.ii.09.—Wing* 88-90

;

tail 75-78
; bill 29 mm.

Nos. 2084, 2593. 2 2 ad. Sipi (150 ft.), 12.ix.08 ; Condoto
(150 ft.), 12.iv.09.—Wing 86-88 ; tail 75, 79 ; bill 29 mm.

' Iris red, feet grey, maxilla black, mandible yellowish grey."'

The series agrees perfectly with topotypical examples from the
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province of Esmeraldas. M. p. folioins appears to be a well-

marked race, diflering from M. p. panameoisis, of Panama,
Chiriqui, and S."W. Costa Rica, in its darker coloration. The
males are much darker rufous above and have the throat

and. foreneck of a deeper cinnamon-rufous shade, whilst the

females may also be distinguished by their fuscous (less brownish)

back, more blackish cheeks, darker ochraceous foreneck, etc.

M. jp. polioins is apparently confined to the lowlands and foot-

hills of the Pacific coast district of Colombia (from the Truando
southwards) and W. Ecuador (south to Guayaquil).

171. Malacoptila mystacalis Lafr.

Monasa mystacalis Lafresnaye, Rev. Mag. Zool. (2) ii. p. 215

(1850.—Colombia).
Malacoptila j^ttnamensis (errore) Sclater tfc Salvin, P. Z. S.

1879, p. 536 (Remedios).

M. onystacalis Berlepsch, Journ, f. Ornith. 1884, p. 315

(Bucaramanga ; crit.).

Nos. 2803, 3764. d $ ad. Loma Hermosa (4150 ft.), 22.x.
;

Siato, near Pueblo Rico (5200 ft.), 21.ix.09.—Wing 98, 95 ; tail

96, 94 ; bill 30, 28 mm.
" Iris red, feet grej", maxilla black, mandible yellow."

These two specimens as well as several others from Bogotji are

undoubtedly difierent from M.p.poliopis. They are much larger,

with a stouter, stronger bill ; the forehead is broadly white,

bordered posteriorly by a very distinct, black band ; the cinnamon-
rufous colour below extends down over the breast, leaving only

the middle of the abdomen white, the flanks being mixed with

dull earthy brown, while in all the i^aces of M. panamensis the

breast and sides are sharply striped with blackish ; the upper
parts are of quite another shade of brown, etc. The sexes are

alike, whereas there is a marked sexual diiference in the forms
of 3£. p)anamensis.

M. mystacalis inhabits the mountains of Colombia, being found
in the Western as well as in the Eastei'n Cordillera (Bucaramanga,
Bogota).

172. Mojs-asa pallescexs Cass.

Monasa pallescens (uVk&sin, Proc. Ac. N. Sci. Philad. 1860, p. 134

(I860.—Cordilleras of the Rio Truando) ; idem, 1. c. 1864, p. 287,

pi. iv. ; Wyatt, Ibis, 1871, p. 374 (Paturia, Magdalena Valley);

Sclater & Salvin, P. Z. S. 1879, p. 536 (Remedios, Neche).

No. 2562. 2 ad. Juntas, Rio Tamami (405 ft.), 5.iii.09.—

Wing 142 ; tail 132 ; bill 39 mm.
" Iris dark brown, feet black, bill scarlet."

A fine example of this scarce species, which is at once known,
among the other white-fronted forms, by its black throat and
smaller, nearly white upper wing-coverts. It corresponds exactly

with Cassin's description and figure.
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M. pallescens is peculiar to the forests of Western Colombia.,

Juntas being the most southerly locality on record. Specimens
from the Central Cordillera (Remedies, JSTeche, Paturia) I have
not seen, but from Sclater's remarks they would seem to be
somewhat different.

173. Capito quinticolor Elliot.

Capito quinticolor Elliot, Nouv. Arch. Mus. Paris, i. Bull,

p. 76, pi. iv. fig. 1 (1865.—"Nouvelle Grenade," Triana coll.);

Dalmas, Bidl. Soc. Zool. France, xxv. 1900, p. 176 ( J $ : El
Paillon, near Buenaventura).

No. 2689. S ad. Tado, 230 ft., 2.vi.09.—Wing 82 ; tail i^
;

bill 21 mm.
" Irides reddish brown, feet dark grey, maxilla black, mandible

blue-grey."

This bird agrees well with the figure of the type except

in having a distinct orange tinge along the middle of the lower
breast and abdomen. It is an adult male in perfect plumage.
C. quinticolor is the rarest of the Barbets of South America, only

four specimens being on record. The type, in the Paris Museum,
was brought by Mons. Triana from Colombia, without any
further locality. Count Dalmas recorded a couple obtained by
Eugene Andre near Buenaventura, province of Choco, viz., in the

same general district whence our specimen also comes.

C. quinticolor is apparently confined to the humid, forest-

covei-ed lowlands of Western Colombia.

174. Capito maculicoronatus Lawr.

Capito maculicoronatus Lawrence, Ann. Lye. N. H. N. Y. vii.

p. 300 (Jan. 1861.—Lion Hill, Panama) ; Sclater & Salvin,

P.Z.S. 1879, p. 537 (Remedios, Neche : Antioquia).

Nos. 2297, 2312. d c? ad. Novita: 16, 19.xi.08.—Wing 88, 85
;

tail 56, 54; bill 2U mm.
No. 2227. c? nearly ad. Rio Cajon : 31.X.08.—Wing 85 ; tail

56 ; bill 22 mm.
Nos. 2298, 2313. $ $ ad. Novita : 16, 19.xi.08.—Wing 84;

tail 53, 54 ; bill 21^, 22 mm.
No. 2028. 2 imm. Noanama : 28.viii.08.—Wing 78 ; tail 54

;

bill 21 mm.
"Iris black (d), dark brown

( $ ), feet blue, bill blue, tip

black."

Compared with two specimens from Panama in the Munich
Museum, the males have the yellow tinge across the lower

breast rather paler, but in other respects they are similar.

C. macidicoronatus ranges from Veragua and Panama south-

wards to Western Colombia, and inhabits exclusively the hot,

forest-clad lowlands and foot-hills.
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In Western Ecuador, its place is taken by C. squamatus Salv.*,

which differs, in both sexes, in lacking the scarlet patch on the

flanks, in possessing a large white patch on the outer web of the

tertiaries, and in having the forehead orange-red instead of

black. The female, too, has the feathers of the back and the

upper wing- coverts narrowly edged with white. The hithei'to

undescribed male has—like that of C. 'maculicoronaUis—the

cheeks, throat and foreneck white, the chest light safFron-yellow,

and the upper parts uniform glossy black, but there are hardly

any black streaks on the flanks. I have examined a good series

from Carondelet (province Esmeraldas) and Santo Domingo,
W. Ecuador.

175. Capito bourcierii salvini Shelley.

[^Micropogon Bourcierii Lafresnaye, Rev. Zool. viii. p. 179
(1845—ad Bogotaui ; descr. c?).]

Capito salvini Shelley, Cat. B. Brit. Mus. xix. p. 119 (1891.—

•

" Central America, from Panama to Costa Rica," no type
specified!); Dalmas, Bull. Soc. Zool. France, xxv. 1900, p. 180,

note (Las Cruces, Western Cordillera above Buenaventura,
6000 ft.).

C. hourcieri (nee Lafresnaye) Sclater & Salvin, P. Z. S. 1879,

p. 538 (Frontino, Antioquia).

No. 2806. cJ ad. Loma Hermosa, Rio Jamaraya, 4150 ft.,

23.X.09.—Wing 74 ; tail 52 ; bill 20 mm.
Nos. 2738, 2810. c? c? ad. Pueblo Rico, 5200 ft.: 7.ix.,

25.X.09.—Wing 76, 73; tail 52 ; bill 20, 19^ mm.
Nos. 2739, — . $ ad., $ imm. Pueblo Rico: 7.ix., Nov. 09.—

Wing 74 ; tail 50, 51 ; bill 20, 19 mm.
Nos. 2808, 3774. $ $ ad. Loma Hermosa: 23.X.09; Siato,

5200 ft., 25.ix.09.—Wing 71 ; tail 49, 47 ; bill 19 mm.
" Iris dark red, feet greyish green ( c? ) or blue-grey

( $ ), bill

greenish yellow or yellow."

As already pointed out by Couiit Dalmas
(J. c.) the birds from

W. Colombia are referable to C. h. salvini. Compared with
a good number from Costa Rica and Chiriqui the specimens from
Chocd are slightly larger on the average, but in coloration they are

nearly similar. The males have the throat dark crimson which
gradually passes into the deep orange of the chest, while, in the

females, the broad black frontal band is immediately followed by
the golden olive of the crown, without the least trace of the pale

blue cross-band, so conspicuous a feature in C. h. bourcierii $ , of

the Eastern Cordillera (Bogota).

Count Dalmas (I.e. pp. 179-180) most correctly explained the
distinguishing characters of the three races of this group, and I

quite agree with him that the West Ecuadorian birds constitute

* Ibis, 1876, p. 494, pi. xiv. (= ?; Santa Rita) ; Goodfellow, Ibis, 1902, p. 218
(Santo Domingo).
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a quite distinct forio, immediately recognizable by the crimson
of the throat and foreneck being abruptly contrasted with the
clear sulphur-yellow belly without any orange tinge. His name
C. shelleyi * is, however, antedated by C cequatorialis Salvad. &
Festaf by several months. Of this distinct form I have
examined, besides the type actually at Tring, two fine adult
males from Quito and Gualea, in the Munich Museum, and two
males in poor condition, from Nanegal and Esmei^aldas, respectively,

in the British Museum collection. The original locality " Rio
Napo " is ei'i'oneous, the type being a skin of the well-known
Quito form.

The range of the three races known to me is as follows :

—

(«) C. h. bourcierii Lafr. Eastern Cordillera of Colombia
(Bogota coll.), and Eastern Ecuador.

(b) C. b. salvlni Shelley. Costa Rica, Chiriqui and A^^estern

Cordillei'a of Colombia.
(c) C. b. ceqaatorialis Salvad. &, Festa. Western Ecuador

:

Intac, Ohimbo, Pallatanga, Nanegal, Esmei'aldas, etc.

[176. Semnornts RAMrnASTiKus Jard.

Tetragonops ramphastinus Jardine, New Edinburgh Philos.

Journ. (n. s.) ii. p. 404 (Oct. 1855.—" Eastern Cordillera between
Quito and the mountain Cayambe," N. Ecuador).

No. 87. S ad. La Tigra, W. Cordillera, 5700 ft., 13.iv.,1899.

E.- Andre coll.—Wing 110 ; tail 81 ; bill 22 mm.
"Iris red, feet olive-yellow, bill yellow, Avith a dusky spot

towards the tip."

This bird agrees perfectly with specimens in the Munich
Museum fi'om the neighbourhood of Quito.

So far as I know the species has not previously been recorded
from Colombia.]

177. Rampiiastos swainsonii Gould.

Rhamphastos /Sivainsonii Gould, P. Z. S. 1833, p. 69 (Sept,

1833—"in montosis Columbia?.")

Ramplmstos tocard (nee Vieillot) Sclater & Salvin, P. Z. S. 1879,

p. 537 (Concordia, Medellin, Remedios).

R. tocarJus Cassin, Proc. Acad. N. Sci. Philad. 1860, p. 136
(River Nercua).

No. 2000. $ ad. Noanama (100 ft.), 22.viii.08.—W^ing 230
;

tail 170; bill 166 mm.
" Iris dark green ; feet blue ; base of maxilla below blackish,

diagonal line dark red, remainder yellow ; mandible dark red,

apical third black with an oblong yellow patch near the tij?."

This bird is typical siocdnsonii, having the basal j)ortion of both
mandibles (in skin) rich salmon colour, while in the allied

* Bull. Soc. Zool. France, xxv. p. 179 (Nov. 1900.—" Kio Napo "—errore!)

t Boll. Mus. Zool. Torino, xv. no. 368, p. 22 (Feb. 1900.—Intac, W. Ecuador).
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I?, amhigutis Swains.* the .same parts are dull black, fffr. Hartert's

observations in Nov. Zool. v. 1898, p. 498.

I am at a loss to understand how the name B. tocarcl Vieill.f

could have ever been applied to the present species. Levaillant's

figure represents a bird vpith white throat and chest, and crimson

upper tail-coverts, whereas R. siraivsonii has the latter pure white

and the throat deep yellow. The next available name is the one

used above.

H. sioainsonii (tocarcl auct.) ranges from southern Central

America through Colombia to Western Ecuador.

178. Pteroglossus erythropygius sanguineus Gould.

[^Pteroglossus erythropygius Gould, P. Z. >S. 1843, p. 15 (July

1843.—Voyage of the ' Sulphur
'

; the type locality, later given

as Realejo, Nicaragua, is doubtless erroneous).]

P. sanguineus Gould, Monogr. Kamph., 2nd edit., text to pi. 21

(18.54—loc. ign.) ; Cassin, Proc. Acad. N. Sci. Philad. 1867, p. 109

(R. Truando, N. Colombia) ; Hartert, Nov. Zool. v. 1898,

p. 498 (Cachabi, Paramba, N.W. Ecuador).

P. erytkrop7/gius (nee Gould) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 136 (R. Truando).

No. 2022. (S ad. Noanama : 27.viii.08.—Wing 151 ; tail 175
;

bill (measured with chord) 130 mm.
Nos. 2023, 2024, 2163, 2189. $ 2 ^d- Noanama : 27.viii.08

;

Sipi : 6,14.x.08.—Wing 147-152 ; tail 170-182 ; bill 112-120

mm.
" Iris yellow ; feet greyish green ; maxilla greyish yellow, tip

yellow, broad culminal band and streak along cutting-edge black
;

mandible black."

The series proves beyond doubt that P. e. sanguineus is a

perfectly valid form, the coloration of the bill being quite

constant in all fi.ve specimens. I have also examined ten skins

from various localities in N.W~. Ecuador, belonging partly to the

Tring and partly to the Munich Museums.
These fifteen examples invariably have the lower mandible

black, while the maxilla, in addition to the black stripe along the

cutting-edge, shows a broad, black culminal stripe, extending over

more than the two basal thirds of its length. Cassin (l. c. pp. 109-

110) gives the same coloration for six specimens obtained on the

River Truando by Lieutenant Michler's Expedition. Sometimes

the extreme base of the mandible is slightly clouded or marbled

with dull greyish yellow, and a small spot at the extreme tip is

soiled yellowish.

In P. e. erythropygiits Gould, on the other hand, the bill is pale

yellow except a black stripe along the cutting-edges of the

maxilla, and a slight dusky tip to the lower mandible. The
culminal stripe is generally absent, though occasionally specimens

* Zool. Illustr. iii. pi. 168 (no locality).

t Nouv. Diet, xxxiv. p. 281 (1819—based on Levaillant, Ois. de Paradis, etc., ii.

pi. 9).
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may be found with an indistinct, narrow streak down the centre
of the cuhnen.

P. e. sanguine'iis inhabits the lowlands and hill-ranges of

Western Colombia (from the Truando southwards) and N.W.
Ecuador (province Esmeraldas : Cachabi, Paramba, Buliin, etc.)*.

P. e. erythropyyius replaces it in the more southern districts of

Western Ecuador : Babahoyo, Pallatanga, Chimbo, Rio Peripa,
Santa Rita, Santo Domingo, etc. The Tring and Munich Museums
possess good series of this form, showing its characters to be
quite constant f.

179. OoccYzus MELACORYPHUS Yieill.

Coccyzihs melacoryjjhus Vieill. Inouv. Diet. viii. p. 271 (1817—
ex Azara : Paraguay).

No. 2104. <S ad. Sipi : 22.ix.08.—Wing 110; tail 128;
bill 25 mm.

" Iris black, feet grey, bill black."

Rather small, but not otherwise different from Brazilian
examples.

180. PioNOPsiTTA PULCHRA Berl.

Pionopsitta pulchra Berlepsch, Ornith. Monatsber. v. p. 175
(1897.—San Jose, Rio Dagua, W. Colombia); Hartert, Nov.
Zool. V. 1898, p. 500 (Cachabi, N.W. Ecuador).

No. 2016. $ ad. Noanama : 26.viii.08.—Wing 146 ; tail 64

;

bill (with chord) 22 mm.
" Iris blue-grey, feet dirty yellow, bill white."

A fine specimen of this rare Parrot, which was discovered
on the Rio Dagua by the late Gustav Hopke, and was afterwards
met with by Mr. Rosenberg near Cachabi, in the Ecuadoriiin
province of Esmeraldas.
The species is evidently restricted to the hot lowlands of

W. Colombia and N.W. Ecuador. It is allied to, but quite
distinct from, the Central American P. hcematotis Scl. t Salv.

181. PiONUS MENSTRUUS Linn.

Psittacus menstrims Linnteus, Syst. Nat. 12, i. p. 148 (1766

—

ex Edwards—hab. ign.— et Brisson : "Guiane," sc. Cayenne).
Pionus menstnms Sclater &, Salvin, P. Z. S. 1879, p. 538

(Remedios).

Nos. 2010, 2168, 2169. d' (^ $ ad. Noanama: 25.viii. ; Rio
Garrapatas: 8.x.08.—Wing 180-175; tail 75-80; bill 27-
28 mm.

*_LawreTice's record of P. erythropygius from Chiriqui (Ann. Lye. N. H. N. Y. viii.

1865, p. 178) is certainly refenible to some other species, perhaps P. torquatus, of
which the Munich Museum lias a large series from Boquete.
t Salvadori & Festa (Boll. Miis. Zool. Torino, xv. no. 368, 1900, p. 23) describe

a '• young " bird of P. erytliropygius (from Intac) as having the lower mandible and
a distinct culminal stripe black. I cannot help thinking that the specimen in
question really belongs to P. e. scuiyuineus, though its occurrence so tar south would
be remarkable.
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" Ii'is brown, feet whitish, maxilla black with base red, mandible
black."

Colombian examples of this w'ide-spread species are apparently

not different from others taken in Cayenne, Brazil, Jind Vene7Aieln.

There is perhaps generally more rosy suffusion on the foreneck,

though this is not quite constant.

182. MiCRASTUR GUERILLA INTERSTES Bangs.

[Micrastur guerilla Cassin, Proc. Acad. N. vSci. Philad. iv. p. 87

(1848.—Jalapa, Mexico).]

Mic7-astu7^ interstes Bangs, Auk, xxiv. p. 289 (1907.—La
Estrella, Cartago, Costa Rica).

No. 2330. 2 ad. Novita, Rio Tamnna (150 ft.), 24.xi.08.—
Wing 175; tail 165; bill (from cere measured with chord)

18 mm.
*' Iris and feet yellow^, bill black."

This specimen, a perfectly adult bird in the " plumbeous phnse,"

except in being slightly lai'ger, agrees with an adult from Mirnmnr
(Chiriqui) and a couple from Cartago, Costa Rica {Uvclericood).

All the under surface, from the foreneck to the tail-coverts, is

closely barred black and white, as described by Mr. Bangs. The
sides of the head and the throat are pale smoky grey (the former
somewhat darker than the latter), exactly as in the Central
American skins ; but the scapulars and, to a lesser degree, the
wings are more strongly tinged with chocolate-brown.

M. g. zonothorax Cab.* from Venezuela, of which I have
examined six specimens procured in the mountains around
Merida, differs from the Colombian and Costa Rican birds in

having the sides of the head and the throat dull rufescent brown,
and the quills more or less rufous-brown. Moreover, the mantle
is generally washed with chocolate-brown, whereby its close

relation to M. ruficollis Vieill. is supported. That zonothorax
is merely a race of M. guerilla is clearly shown by a specimen
from Paramba, N.W. Ecuador, in the Tring Museum, which
combines the dull rufescent brown cheeks and throat with the
blackish wings.

M. g. interstes ranges from Costa Rica and Chiriqui sol^thwards

to Western Ecuador (Nanegal, Paramba, Surupata, etc.).

183. AcciriTER suPERCiLiosus Linn.

Falco srcjjerciliosus Linnjeus, Syst. Nat. 12, i. p. 128 (1766.—

•

Surinam : juv.).

Accipiter times Sclater &, Salvin, P. Z. S. 1879, p. 541
(Remedios).

No. 2628. 2 imm. Tado (230 ft.), 30.iv.09.—Wing 149;
tail 105 ; bill 13 mm.

" Iris orange, feet yellow, bill black, base yellow." '

* Cliinacocercus zonothorax Cabaiiis, Jouvn. f. Oni. xiii. p. 406 (1865.—Puerto
Cabullo, N. Venezuela).
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184. Leucopternis plumbea ShIv.

Leucojiternis 2)lumbea tSalvin, Ibis (3) ii. p. 240, pi. viii. (1872.

—

Ecuador) ; Hartert, Nov. Zool. ix. 1902, p. 605 (Paramba,
S. Javier. N.W. Ecuador).

No. 2103. 6 ad. Sipi, 150 ft., 22.ix.08.—Wing 220 ; tail 130
;

bill 24 mm.
" Iris crimson, feet orange-red, bill black, base orange."

This bird corresponds with Salvin's description and figure with
the exception that the thighs are but obsoletely barred with
white. The other characteristics, viz. the white under wing-
coverts and quill-lining, and the broad white bar across the middle
of the tail, are very well pronounced.

L. plamhea, although nearly allied to L. schistacea Sund, *

of Amazonia, may easily be distinguished by its much smaller size,

by lacking the white a.pical band to the rectrices, etc., etc. It was
hitherto known only as an inhabitant of Western Ecuador f, and
is very rare in collections.

185. Leucopternis semiplumbba Lawr.

Leucopternis semiphbmbeus Lawrence, Ann. Lye. N. H. IsT. Y.
vii. p. 288 (1861.—Panama Railroad).

L. semiplumhea Sclater & Salvin, P. Z. 8. 1879, p. 540
(Remedies) ; Hartert, Nov. Zool. ix, 1902, p. 605 (Paramba,
8. Javier, N.W. Ecuador).

No. 2566. $ ad. Juntas, R. Tamand (405 ft.), 10.iii.09.—

Wing 188; tail 130; bill 22 mm.
" Iris yellow, feet orange, maxilla black, base orange, mandible

yellow."

The skin is in every respect typical. L. semiplumhea ranges
from Nicaragua and Costa Rica through Western Colombia to the
province of Esmeraldas, N.W. Ecuador.

186. Herpetotheres cachinnan's Linn.

Falco cacJiinnans Linnfeus, Syst. Nat. x. p. 90 (1758

—

ex Rolander :
" America meridionalis," hab. subst. Surinam, auct.

Berlepsch, Nov. Zool. xv. p. 290).

Herpetotheres cachinnans Sclater & Salvin, P. Z. S. 1879,
jj. 541 (Cauca, Remedios).

No. 2367. 6 ad. Novita (150 ft.), 4.xii.08.—Wing 250;
tail 195 ; bill 26 mm.

" Iris brown, feet yellow, bill black, base yellow."

187. Leptodon palliatus Temm.

Falco palliatus (Wied MS.) Temminck, PI. Col. livr. 23, pi. 204
(1823.— " Bresil et Guiane "

;
juv.).

* Asturina scldstacea Sundevall, Ofvers, Veteusk.-Akad. ForliaiKll. vii. Xo. 5,

p. 132, note 3 (1850.—" Brasilia").

t Shavpe's (Cat. B. i. p. 216j record from " Panama " requires coinfirmatiou.
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Lej>iodon cayenuensis auct, *

No. 2721. $ ad. Tad6(230 ft.), 26.vi.09.—Wing 270 ; tail 170
bill 29 mm.

" Iris dark grey, feet blue, maxilla black, mandible dark
blue/'

An adult bird of this wide-spread species.

188. COLUMBA SPECTOSA Gni.

Columha speciosa Gmelin, Syst. iSTat. 1, ii. p. 783 (1789

—

e

Daubenton, PI. Enl. 213 : Cayenne) ; Sclater &, Salvin, P. Z. 8
1-879, p. 543 (Remedies).

No. 2476. c? vixad. Noanama: 14.i.09.—Wing 187 ; tail 112
;

bill 20^ mm.
" Iris and feet dark red, bill scarlet."

A wide-ranging species.

189. CoLUMBA ALBILINEA ALBILINEA Bonap.

Columba alhilinea {ex Gray MS.) Bonaparte, Consp A\". ii.

p. 51 (Nov. 1854.—"Nova Granada").
C. albilineata Sclater & Salvin, P. Z. S. 1879, p. 543 (Retiro).

No. 2801. c? ad. Loma Hermosa, 4150 ft., 19.X.09.—Wing 195

;

tail 140 ; bill 19 1 mm.
" Iris light brown, feet and bill lemon-yellow."

This bird is exactly like specimens from Ecuador. North of

the Isthmus of Panama C. a. alhilinea is represented by the
nearly allied C. alhilinea crissalis Salvad. t, which has the under-

parts much paler and the top of the head more reddish.

190. Columba goodsoni Hart.

Columha goodsoni Hartert, Bull. B. 0. C. xii. p. 42 (1902.

—

S. Javier, Pambilar, and Carondelet, N.W. Ecuador) ; idem, Nov.
Zool. ix. 1902, p. 602 (Pambilar, S. Javier, Carondelet, Rio
Sapayo t, Cayapas, N.W. Ecuador).

No. 2041. S ad'. Noanama (100 ft.), 31.viii.08.—Wing 150;
tail 113; bill 14 mm.

" Iris pink, feet crimson, bill black."

This specimen, a male in full plumage, agrees perfectly with two
topotypes from N.W. Ecuador. As pointed out by Hartert, the

species is a very distinct one and may be distinguished from
C. nigrirostris hrunneicauda Carriker §, of Costa Rica and Panama,
in having the top and sides of the head clear plumbeous grey and

* The speoific name cayennensis cannot be used for this species, Faico
cai/ennensis Gmelin (Syst. Nat. 1, i. 1788, p. 269) being preoccupied by Falco
cayennensis of the same author (1. c. p. 263).

t Columha crissalis Salvadori, Cat. B. Brit. Mus. xxi. p. 294 (1893.—Costa
Kica, etc.).

J p]rroneously spelt " Japayo."

§ Aim. Carnegie Mus. vi. Nos. 2-4, p. 395 (1910.—Guapiles, Costa Rica).

Prcc. Zool. Soc— 1911, No. LXXXI. 81
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the throat light pearl-grey instead of vinous, the foreneck and
breast much paler, plumbeous washed with lilac, and the abdomen
dull vinous-brown. The bright cinnamon-rufous colour of the

under wing-coveits and inner webs of the remiges sei^ves to dis-

tinguish it at a glance from G. plumhea hogotensis Berl. & Lev.

and C. subvinacea berle2:i3chi Hart. *, found in the same districts.

C. goodsoni is peculiar to the forest-covered lowlands (from sea-

level to about 500 feet) of N.W. Ecuador (province Esmeraldas)

and Western Colombia.

191.' Geotrygon veraguensis CACHABiBisrsis Hart,

{Geotrygon veraguensis Lawrence, Ann. Lye. N. H. N. Y. viii,

p. 349 (1866.—Veragua).]
G. veraguensis cachahieasis Hartert, Nov. Zool. v. p. 504

(1898.—Cachabi, N.W. Ecuador),

G. V. cachaviensis Hartert, 1. c, ix. 1902, p. 603 (S. Javier, Rio
Sapayo, N.W, Ecuador ; crit.).

No. 2444. c? ad. Noanama (100 ft.), 5.i,08.—Wing 134;
tail 76; bill 18| mm,

" Iris yellow, feet crimson, bill black."

This specimen is decidedly darker sepia-brown on the back and
wings, and has a stronger violet-purple gloss on the upper mantle
than a single Costa Rican skin of trvie G. v. veraguensis. The
same differences were noticed by Hartert in a series from
N.W. Ecuador.

G. V. cachabiensls replaces the typical race in the Pacific

lowlands of W. Colombia and the adjoining parts of Ecuador
(province Esmeraldas).

192. Geotrygox bourcieri Bonap.

Geotrygon bourcieri Bonaparte, Consp. Av, ii, p, 71 (Nov.
1854.— Lloa, Ecuador).

No. 2816. 5 ad. Pueblo Rico (5200 ft.), 27.X.09.—Wing 155
;

tail 98; bill 17 mm.
" Iris yellow, feet light red, bill black."

Compared with two fine adults from Ecuador (Aguapum) this

bird has the flanks slightly deeper rufous, and the forehead
less rosy, but these variations are very tiifling.

This rare Pigeon was hitherto known only from Western
Ecuador ( ? and N. Peru) and the present record extends its

range considerably to the north.

193. Rhynchortyx cinctus Salv,

Odo7itop]ioriLS cinctus Salvin,Ibis,(3) vi.p. 379 (1876.—Veragua;
= 2).

0. spodiostethv^s ?ii\\Y\n, Ibis, (4) ii. p. 447 (1878.—Veragua;
= J).

* Nov. Zool. V. p. 501 (1908.—Paraniba, N.W. Ecuador).
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Rhyi}chortyx c^^^c<^^.s Hartert, Nov. Zool. ix. 1902, p. 600 (Bulun,

Rio Bogotii, Pambilar, N.W. Ecuador; crit.).

Kos. 2119, 2125. S 6 axl. Sipi (150 ft.): 25, 28.ix.08.—

Wing 116, 120 ; tail 45 ; bill 17 mm.
No. 2126. $ ad. Sipi: 28.ix.08.—Wing 116; tail 44;

bill 17 mm.
" Iris brown, feet blue, maxilla black, mandible grey."

These specimens fully bear out the conclusions arrived at by
Hartert from the study of a series from JST.W. Ecuador, viz., that

0, cinctus and 0. spodiosietlius have been established upon phases

of one and the same species. The two skins, marked as " J " by
the collector, agree substantially with the description of

0. spodiostethus^ having the sides of the head and throat bright

ferruginous, the chest dark cinereous, and the rest of the belly deep

ochraceous buff", the flanks finel}^ vermiculated with dusky, and
the under tail-coverts only distinctly barred with black, etc.

The third specimen, sexed as " female," tallies well with the

description of 0. cinctus. It hus the head above, nape, and chest

deep rufous-brown, while the remaining under parts are white,

broadly banded with black, except down the middle of the

abdomen ; chin and upper throat are white ; there is but an
indistinct, bufFy whitish superciliary stripe, etc.

While thei*e cannot be any further question as to 0. cuictus

being the female, and 0. spodiostethtts the male of the same
species, yet the comparison of a good series from Veragua might
show the birds from the Pacific coast district of Colombia and
N.M-^. Ecuador to be slightly different. In fact, the Sipi female

dififers from Salvin's and Giant's descriptions in having the lower

back and rump bright rufescent bi'own, finely vermiculated with

dusky and spotted with black, especially down the centre, instead

of " dark grey or vinaceous, mottled with whitish."

E. cinctus, wherever it occurs, appears to be a rare bird. It has

been recorded from the Escondido River (Nicaragua), Panama,,

Veragua, the Choco district (W. Colombia), and from the province

of Esmeraldas (N.W. Ecuador).

194. Cham^petes goudotii goudotii Less.

Ortalida Goudotii Lesson, Man. d'Ornith. ii. p. 217 (1828

—

" les montagnes du Quindiu," Colombia).

Ghamcepetes goudoti Sclater & Salvin, P. Z. S. 1879, p. 544
(Retiro).

No. 2795. c? ad. Tatama Mountain, 4600 ft., 14.X.09.—
Wing 255 ; tail 245 ; bill 33 mm.

" Iris crimson, feet vermilion, bill black, bare space round the

eye dark blue."

Identical with a specimen from Bogota. Birds from Ambato,
E. Ecuador, are much brighter rufous underneath. They are

certainly subspecifically distinct and may belong to C. g. rufi-

ventris Tsch., from Peru, which I have not yet met with.
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195. NOTHOOERCUS INTERCEDENS Salvacl..

JSfothocercus intercedens Salvadovi, Cat. B, Bi-it. Mns. xxTii.

p. 513 (1895.— Frontino, W, Colombia),

iY. hoiuqnirtii (nee Gray) Sclater & Salvin, P. Z. S. 1879, p. 548

(Frontino, Concordia).

Ko. 2728. 2 ad. Pueblo Rico (5200 ft.), 16.viii.09.—Wing 203

;

tail 70 ; bill 32 mm.
" Iris dark brown, feet grey, maxilla black, mandible grey,"

The specimen agrees with Salvadori's description. The throat

is white, washed with pale rufescent buff on its lower portion.

The rump, upper tail-coverts, wings, as well as the abdomen, are

marked with numerous white or buffish dots,

N. intercedens is peculiar to the Western Cordillera of Colombia

(Frontino, Concordia, Pueblo Rico). In southern Central America

it is represented by N.frantzii Lawr.*, in the Eastern Cordillera

and in the mountains of Western Venezuela hj X. honapartei

Gray f.

196. Creciscus albigularis Lawr.

Corethrura alhignlaris Lawrence, Ann. Lye. N. H. IST, Y. vii.

p. 302 (Jan. 1861.—Panama Railroad).

Porzana cdhignlaris Sclater & >Salvin, P. Z. 8. 1879, p. 546

(Remedies).

Crecisctis alhignlaris Hartert, Nov. Zool. ix. 1902, p. 604

(S, Javier, N.W. Ecuador).

No. 2144. 6 vix ad. Sipi, Rio Sipi, 1 .x.08.—Wing 75 ; tail 30
;

bill 18 mm.
" Iris orange-yellow, feet dark greenish brown, bill black."

This bird agrees with typical Panama specimens, the head above

being russet-brown, the chin and upper throat conspicuously

white, etc. There are a few cinnamon-rufous spots, but no white

bars, on the upper wing-coverts.

C. albigularis ranges from Panama south to N.W. Ecuador

(San Javier, pi'ovinee Esmeraldas).

197. JoNORNis MARTINICA Linn,

Fidica martinica Linnaeus, Syst, Nat. 12, i. p. 259 (1766—"in

IVfartinicje inundatis").

Porphyrio martinicus Sclater & Salvin, 1. c. p. 546 (Medellin),

No, 2713. 2 ad. Tado (230 ft.), 18.vi.09.

" Iris light brown, feet yelloAvish brown, bill red, tip yellow."

198. Aramides wolfi Berl. & Tacz.

Aramides uiolfi'Be\\e\){ic\i & Taczanowski, P. Z. S. 1883, p. 576

* Thianmsfrantzii Lawrence, Ann. Lj'c. N. H. N. Y. ix. p. 140 (1868.—Cervantes,
Costa Rica).

t Tinamus honapartei G. R. Gray, List Sirec, B, Brit. Mus., v. Galling,

p. 97 (1867.—Vallej' of Aragua, W. Yeney.uela).
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(1884.—Chimbo, S.W. Ecuador) ; Salvador! & Festn, Boll.

Mus. Torino, xv. no. 368, p. 40 (Rio Peripa, W. Ecuador):

Hartert, Nov. Zool. ix. 1902, p. (504 (Pambilar, Carondelet,

N.W. Ecuador).

iS^o. 2264. 2 ad. Novita : ll.xi.08.—Wing 1 60 ;
tail 70 ;

bill

55 mm.
•'Iris scarlet, feet crimson, bill green, tip paler."

This skin agrees perfectly with others from N.W. Ecuador,

notably with an adult female from Carondelet. Salvador! and

Festa {l. c.) have already pointed out that the description in the

Cat. B. Brit. Mus. xxiii. p. 55, is not quite exact.

J. ivolfi is nearest to A. mangle 8pix * and agrees with it in

the clear cinereous colour of the head and neck above, and in the

whitish throat, but may at once be distinguished by its much
larger bill, deep olivaceous-brown back, this colour passing into

rufous-brown on the mantle, black (instead of greyish) lower

abdomen and thighs, much darker, ruddy brown breast and upper

bell}^, etc.

A. irolfi is new to the fauna of Colombia. It was only reported

as an inhabitant of Western Ecuador.

199. Dexdkocygxa dtscolor Scl. k Salv.

Dench'ocygna discolor Sclater k Salvin, ISTomencl. Av. Neotrop.

p. 161 (1873.—"Venezuela, Guiana, et Brasilia," type from

Sarinam, cfr. Cat. B. Brit. Mus. xxvii. p. 162).

D. mt.tunmcdis (nee Linnaeus) Cassin, Proc. Acad. N. Sci. Philad.

1860, p. 197 (R. Truando).

No. 2193. 9 ad. Mouth of Bio Sipi, near Noanama, 15.x.

08.—-Wing 225 ; tail 62 ; bill 50 mm.—" Iris black, feet and bill

blood-red."

Typical of D. discolor-, the lower hind neck being buffy grey,

abruptly contrasted with the chestnut-brown back.

J), discolor is widely distributed in South America south of the

Panama Isthmus.

200. QUERQUEDULA CYAXOPTERA Vieill.

A^ias cyanoptera Vieillot, Nouv. Diet. v. p. 104 (1816—

-

" riviere de La Plata et a Buenos Aires").

No. 2150. $ ad. Sipi: 3.X.08.—Wing 175; tail 70; bill

40 mm.
"Iris black, feet putty brown, maxilla blue-grey, mandible

flesh-coloured."

201. Carbo vigua Yieill.

Hydrocorax vigua Vieillot, Nouv. Diet. viii. p. 90(1817— e.T

A^ara : Paraguay),

* G-alUnuIa mcmgle Spix, Av. Bras. ii. p. 74. pi. 97 (1825.—Brazil j.
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f'arho hrasilianus 1 Cassin, Proc. Acad, N. Pc:. Philad. 1860,

p. 197 (R. Tiamudo).

No. 2045. 5 imni. Koanama: l.ix.08.—"Iris enierald-green,

feet black, maxilla grey, mandible yellow."

lY. Conclusions.

Although our knowledge of Western Colombia is still very far

from complete, yet the reseaiches of the natui'alists mentioned
in the first part furnish sufficient evidence on which to base

some conclusions as to the general character and affinities of the

avifniina of this remote district. As might be expected from its

geographical situation, the fauna of Western Colombia shows a

mixed character, being composed partly of Ecuadorian and partly of

Central American species, the former, however, by far preponder-

a,ting. The most interesting result derived from Mr. Palmer's

collection is evidence of close similarity of the avifauna of the Snn
Juan Valley to that of the province of Esmeraldas, N.W. Ecuador.
In fact quite a number of remarkable species are apparently peculiar

to S.W, Colombia and the adjoining parts of N. Ecuador, while in

the more southern districts of Western Ecuador other moi-e or

less allied forms take their place. In several instances, however,
the Choco region has a species or subspecies of its own, while

the province of Esmeraldas is inhabited by a representative form
generally distributed over Westei-n Ecuador.
A few species range from Panama to N.W. Ecuador, but do

not go further south. Several others extend from Panama to the

Dagua district, whereas in N.W. Ecuador another species or race

is found.

The subjoined tabular lists t may serve to illustrate these facts,

which are of some importance to the student of zoogeographical

problems.

(A) )Species peculiar to Western Colombia (Choco district) and
N.W. Ecuador (province Esmeraldas).

Turdus tristis dagucs. Dendrornis lachrymosa rostrata,

Henicorhina inornata. Cercomacra berlepschi.

Calospisa Johanna. *Gaprimulgus rosenhergi.

m/ania cinerea paramha. Foli/erata rosenhergi.

JRliyncliocyehis cinereiceps flavotectus. ^Eucephala humboldti.

Mionectes olivaceus liederaceiis, Fionopsitta pulchra.

Chloropipo liolocldora litcB. Columha goodsoni.

Sapayoa (enigma. Geotrygon veraguensis cachahiensis.

Garpodectes hopkei. Leucopternis pluiuhea.

Antomolus aigricauda. etc., etc.

t The species not represented in Mr. Palmer's collection, but procured hy previous
travellers, are marked with an asterisk (*).
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(B) Species peculiar to Westera Colombia.

Seleodytes alhohrunneus.

Thryopliilus nigricaxjillus scJioffii.

JEuphonia xanthogaster cliococnsis.

JE. f. fulvicrissa.

Ch hirochrysa nitidissima.

Calnspiza palmeri.

J3iithraiipis melanochlami/s.

J3. aureocincta.

^Ostinnps salmoni.

Masius chrtjsopteriis hellus.

Siptornis erythrops griselgularis.

Thripadectes sclateri.

Anoplops hicolor daguce.

Fittasoma rosenhergi.

Fkcethornis yaruqui sancti-Jolianuis.

Tlialiirania fanny i.

'*AdeIo)7iyia cervina.

Cyanoleshia Icingii subsp.

Bucco noanaiTUB.

Cwpito quintieolor.

C. maculicoronatus (north to P:uiam;i).

Monasa fallescens.

Chloronerpes ruhiginosus gidaris.

*Picumnus olivaoeus granadetisis.

Pteroglossus e. sanguineus

(north to the Truando, south to N.W.
Ecuador).

Odnntophorus paramhw haliolus.

Nothocercus intercedens.

Represented in W. Ecuador by

T. n. nigricapillus.

IS. X. xanthogaster (?)

JS. fulvicrissa purpiirascens (N.W.).

C. pJiaenicotis.

B. rotlischildi (N.W.).

B. edioardsi (also in S. Colombia:

Pasto).

O. atrocastaneus.

31. c. coronulatus.

S. e. erythrops.

A. h. cequatorialis.

P. rifopileatum (X.W.).

P. y. yaruqui.

T. verticeps.

A. melanogenys maculata.

C. k. ccelestis.

C. squamatns.

P. o. harterti.

P. erythrojii/gius erytJiropygius

(C. & S'.W. Euuadoi')!

'

0. pavamhce paratnhce.

(C) Species ranging from Panama to N.W. Ecuador, but not

known to occur elsewhere.

ChiromcicJicsris vitellina.

Pachyrkamphus dorsalis.

Bucco pectoralis.

B. tectus suhtcctus.

(D) Species ranging from Panama to the Choco district,

AV. Colombia.

Cotivga nattererii. Capita maculicoronatus.
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(E) Species of Western Colombia t represented in southern Central
America (Panama, Costa Rica) by nearly allied forms.

Western Colombia.

*Turdus tristis dagiue.

Ileleodytes aJhoh7'imneiis harterti.

fLencolepis p. pliceoeeplialus.

Thryophilus nigricapiUtcs schottii.

fr. leticopocjon.

*IIenicorhina inornata.

fBasileuterus t. tristriattis.

*Dacnis venusta faliginata.

D. cayana cmrehicolor.

'\Sporopliila opMlialniica.

*Calospiza lavinia lavinia.

C. gyroloides gyroloides.

*C. Johanna.
*(7. larvata fanny.

Bidhraujjis melanochlamys.

*IIeterospingns xanthopygius.

*IIem'Uhraupis sahnoni.

fCaciciis tiropygialis.

Cyanocorax ajfiiiis affi.7iis.

*RhyncJiocycIus einereiceps flavotectiifs

fJIionectes olivaceus liederaceus.

Myiohius sulp/ivreipygiiis viUosus.

fPipra inentuUs minor.

Chiroinachceris viteUbiu.

fTityra semifasciala columbiana.

*Lath?'ia unirnfa caslaneotincta.

*Lipangus holerythrus rosenbergi.

*Carpodectes hopkei.

Siptoniis erythrops griseig^daris.

fSyloctistes suhulatns assimilis.

i'JL'eMOjns genibarbis litLoralis.

^Dendvornis Jacliryinosa rostrata.

fD. triangularis (equatorialis.

fJIyrmotJierula fidviventris viduata.

fFormicivora. quixensis consobritia.

'fRamphocwmts c. cinereiventris.

fMyriiielastes exsul macidifer.

Anoplops bicolor daguce.

'\Formicarius analis destructus.

Fittasuma rosenbergi.

'\Threnetes ruclcerifraseri.

*Chalybura uroclirysa.

Chloroncrpes rubiginosus gularis.

Picuiinms oJioacetis granadensis.

i^Ialaeoptila panamensis poliopis.

Centi'al America.

T. tristis cnf.pliosa.

S. a. albobrimneus.

L.p. lawrencii.

T. semibadius.

T. tkoracicus.

a. leiicosticta prostheleiica.

S. tristriatus melanotis.

1). V. venusta.

D. c. ultramarina.

S. aurita.

C. lavinia dalmasi.

fC". gyroloides iaugsi.

C.floridaflorida. ami C.florida nrcai.

C. larvata subsp.

JB. arccei.

S. rubrirfons.

H. ckrysoinelas.

C. 7>iicrorJiynchus.

C. a. seledoni.

li. c. cinereiceps.

31. o. olioaceus.

M. s. aureatus.

P. mentaJis ignifera.

C. aitrantiaca

.

T. s. casta ricensis.

L. u. clara.

L. h. holerytlirus.

C. nitidiis.

S. e. riifig^nis.

If. s. virgattts.

Jl. g. fne.ricanus.

D. I. lachrymosa.

D. t. punctigula.

M. f. fului ventris.

F. q. boucardi.

H. c. semitorquatus.

M. e. exsid.

A. b. bicolor.

F. a. nigricapiUus (Eastern Costa

Eica).

P. miclderi (Panaina).

T. r. rttcJceri.

C. isaurce (Veragua).

C. r. uropygialis. *

P. 0. panamensis (Panama).

31. p. panamensis.

X When also occurring in the province of Esmcraldas (N.W. Ecuador), they are
marked with an asterisk (*) : when more generally distributed in Western Ecuador,
with a dagger (f).
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Western Colombia (cont.). Central America {cant).

Aulacorliamplius albivittapliceolcemus §. A. cceruleigularis.

*Pionopsitta pulchra. P. hcematoiis.

*Columha goodsoni. C. nigrirostris hrunneicauda.
*Geotrygon veraguensis cachahiensis

.

G. v. veraguensis.

'Notliocercus intercedens, N. frantzii.

The evidence at hand is hardly sufficient to allow an exact
comparison of the fauna of Western Colombia with that of the
Central Cordillera, yet from what we know it appears that the
Pacific lowlands and foot-hills possess a considerable number of
peculiar elements, e. g. Sapayoa cenigma, Cnipodectes suhhrimneus,
Carpodectes hopkei, etc. Some of the species recorded only from
the Western Cordillera may turn up in the Central Cordillera

;

but, on the other hand, it is quite certain that a good many forms
that inhabit the central mountain-chain are altogether absent
from the Pacific slopes.

A thorough exploration of Southern and Central Colombia
cannot be too warmly recommended to the attention of
ornithologists, as offering a wide field for the solution of various
zoogeographical problems.

§ Aulacorhamphus phceol(Bmus Gould, Ann. Mag. N. H. (4) xiv. p. 184 (1874.

—

Concordia, Western Cordillera of Colombia (and Merida, in Venezuela—errore !)).
A. petax Bangs, Proc. Biol. Soc. Wash. xxi. p. 158 (1908.—San Antouio, R. Cali,

Western Cordillera of Colombia).

There can be no doubt that the blue-throated AulacorhampJms, of the Western
Cordillera, has to bear the name A. a. -pliceolwrnus, which Mr. Bangs appears to have
overlooked. Although in the Cat. B. Brit. Mus. xix. p. 158, a specimen from
Merida, Venezuela, is given as type, this cannot he correct, for Gould {I. c.) clearlv
described the Concordia bird {cfr. "throat deep greyish blue"). It may be
mentioned that the Merida form was erroneously referred to phcBolcBmus by Gould,
since a series in the Munich Museum undoubtedly belongs to A. a. albivitta, all the
examples having the thi-oat white.

Proc. Zool. Soc—1911, No. LXXXII. 82
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ABSTRACT OF THE PROCEEDINGS

OF THE

ZOOLOGICAL SOCIETY OF LONDON*

October 24th, 1911.

Sir John Rose Brahford, K.C.M.G., M.D., F.R.S.,

Vice- President, in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

The Secretary read a Report on the Additions that had been

made to the Society's Menagerie daring the months of June,

July, August, and September 1911.

Mr. James Dunbar-Brunton sent for exhibition two skins and

a mounted skull, with horns, of Bushbuck shot by him in North-

East Rhodesia.

Mr. W. B. Cotton, of the Indian Civil Service, exhibited a

number of heads and horns of various species of Gazelles which

he had obtained in the Eastern Sudan, and gave a brief account

of their habits and distribution.

Mr. R. I. PocoCK, F.R.S., F.L.S., F.Z.S., Superintendent of

the Gardens, exhibited two photographs of a living male specimen

of Red-fronted Gazelle {Gazella rufifrons) which was presented to

the Society by Col. Julian Hasler in May 1908, and came from

Kano in jSTorthern Nigeria. This specimen he proposed to make

the type of a new subspecies to be named G. rufifrons hasleri,

since it differed apparently from all previously recorded races of

that species in having the upper side of the nose pure white from

the nostrils back to the preorbital glands.

* This Abstract is published by the Society at its offices, Zoological Gardens,

Eeo-enfs Park, N.W., on the Tuesday following the date of Meeting to which

it refers. It will be issued, along with the ' Proceedings,' free of extra charge,

to all Fellows who subscribe to the Publications ; but it may be obtained on the

day of publication at the price of Sixpence, or, if desii-ed, sent post-free for

the sum of Six Shillings per annual, payable in advance.



Mr. J. Liswis Bo-NfnoTE, M.A., F.Z.S., exliibitecT two " waltzing "

Rats {Mus rattus) which he had bred in the course of his experi-

ments. They appeared in the F^ generation, and it was noted

that the strain had become weak and degenerate, other individuals

of that generation being born blind or otherwise defective. As
the " waltzing " character had been proved to have a Mendelian

inheritance in Mice, it would be an interesting fact that, shovild

this character prove to have a Mendelian inheritance in Rats, it

would be a case of the genesis of a Mendelian character brought

about by artificial conditions, e. g. environment. The original

stock were normal wild individuals. Mr. Bonhote also pointed

out that the two varieties of M. rattus found in Egypt, viz.

M. r. teciorum with white underparts and M. r. alexandrinus with

dark underparts, had a Mendelian inheritance, the former white-

bellied form being dominant to the dark-bellied form. These

experiments also included the study of the inheritance of a fawn-

coloured variety, hitherto unknown, which appeared as a '' sport"

from wild-caught parents. This variety had also a Mendelian
inheritance, the fawn-coloured ones being recessive to both the

normal wild forms.

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, exhibited a

spirit-specimen of a nestling Australian Regent-Bird {Sericidus

melinus) which had been hatched in the aviary of Mr. Reginald

Phillipps, of 26 Cromwell Grove, West Kensington, dui-ing the

past summer.

Mr. E. G. BouLENGER, Curator of Reptiles, gave the description

of anew Tree-Frog from Tiinidad, living in the Society's Gardens,

The Frog, which was brought back by Dr. Lewis H. Gough in

July last, was one of the sinallest of the genus Hyla^ and was
remarkable for the rapid changes in colour and markings which
it displayed.

Mr, Bruce F. Cummings read a paper, communicated by
Mr. T. A. Coward, F.Z.S., on " Distant Oi-ientation in Batrachia,"

based on observations and experiments made by the author in

North Devon. Two species of Newts had been used for the

experiments, and the results obtained lent support to the hypo-
thesis that these batrachians possessed a homing faculty, but no
very definite instinct for detecting water, even from a short

distance. Of the factors discussed in connection with amphibian
migration, it was suggested that in regard to Newts, a com-
bination of their homing faculty and their marked tendency to

wa,lk downhill was chiefly of assistance to them in finding water
in Avhich to breed.

Mr. Oldfield Thomas, F.R.S., F.Z.S., i-ead a paper on Mammals
collected in the Provinces of Sze-chwan and Yunnan, W. China,

by Mr. Malcolm Anderson, for the Duke of Bedford's Exploration
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of Eastern Asia. The paper formed Ino. XY. of the series, and
would be the last on Mr. Anderson's specimens, as he was now
returning finally to America. During his work on the exploration
he had obtained 2700 specimens, besides many birds, and had
quite revolutionized our knowledge of the area explored.

The present collection, given, as before, to the National Museum
by the Society's President, consisted of 160 specimens, belonging
to 33 species. The following were described as new :

—

Rhtnchoisux andersoni, gen. et sp. nn.

Allied to Uropsihis soricipes, but with p^ and i^ present ; no p .

Head and body 70 mm. ; tail 67 ; hind foot 15-5
; skull 21-7.

Hab. Omi-san. T^pe. Male, No. 11.2.1.25. M.P.A. 2504.

Nasillus gracilis, gen. et sp. nn.

Allied to the above, but with p' and p., present ; no i^.

Head and body 66 mm. ; tail 55 ; hind foot 13"5 ; skull 20'5.

Rab. Ohin-fu-san. T}/2^e. Female. No. 2566.

SOREX WARDI FUMEOLUS, Subsp. n.

Larger and darker-coloured than true loardi ; the brain-case

broader.

Head and body 60 mm. ; tail 60 ; hind foot 13 ; skull 18*1.

Hab. Wei-choe, Si-ho li. Tiji^e. Male. No. 2627.

SORICULUS IRENE, Sp. n.

Allied to 7nacrurus, but brain-case lower.

Head and body 60 mm. ; tail 90 ; hind foot 16 ; skull 17*2.

Hab. Yuen-ching, Sze-chwan. Type. Female. No. 2673.

Chodsigoa larvarum, sp. n.

Near Gh. hypsihia, but brain-case narrower and higher.

Head and body 68 mm. ; tail 50 ; hind foot 14 ; skull 18'8.

Bab. Imperial tombs E. of Peking. Type. Female. B.M.
No. 8.8.7.21.

Apodemus speciosus ORESTES, subsp. n.

Size medium. Tail long ; ears medium. Colour near sepia.

Head and body 93 mm. ; tail 125 ; hind foot 24 ; ear 16.

Hab. Omi-san. Typ)e. Male. B.M. No. 11.2.1.170.

Apodemus speciosus latronum, subsp. n.

Size large. Tail short ; ears long. Colour brown.
Head and body 107 mm. ; tail 101 ; hind foot 25 ; ear 20.

Hab. Ta-tsien-lu. Type. Male. B.M. No. 11.2.1.156.

MiCROTUS MILLICENS, Sp. n.

Skull flattened ; an extra angle on m^ ; tail long.

Head and body 90 mm. ; tail 53 ; hind foot 18^5
; skull 24-3.

Hab. Wei-choe, Si-ho R. Tyi^e. Male. No. 2615.
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MiCROTUS (EOTHENOMYS) MELANOGASTEE, ELEUSIS, Subsp. n.

Tail comparatively long ; m^ with four inner angles.

Head and body 98 mm. ; tail 55 ;
hind foot 17 ; skull 24-7.

Hah. E. of Chao-tung-fu, N. Yunnan. Tyi^e. Male. No. 2696.

MiCROTUS (EOTHENOMYS) OLITOR, Sp. n.

Near M. melcmogaster, but no extra internal angle on m'.

Head and body 82 mm. ; tail 34 ; hind foot 16 ; skull 24.

Ilah. Chao-tung-fu. Type. Eemale. No. 2714.

MiCROTUS (Oartomts) alcinous, sp. n.

Like M. (C.) eva, but colour very much darker.

Head and body 90 mm. ; tail 56 ; hind foot 17 ; skull 24.

Hab. Wei-choe, Si-ho R. Type. Male. No. 2631.

The tSECRETARY presented a paper by Mr. E. P. Stebbing,

F.L.S., F.Z.S,, entitled " Game Sanctuaries and Game Protection,

in India," in which the author discussed the question of the

formation of Game Sanctuaries and what had been already done
in this direction in various parts of the country. Suggested
additions to the pi'oposed New Indian Game Act were given,

and " close seasons " for certain species recommended as being-

necessary for the preservation of the game of the CQu.ntry.

The next Meeting of the Society for Scientific Business will

be held on Tuesday, November 7th, 1911, at half-past Eight
o'clock P.M., when the following communications will be made :

—

1. R. I. PococK, F.E.S., F.L.S., F.Z.S.

Lantern exhibition on the ]\Ioulting of the Arctic Fox.

2. D. Seth-Smtth, F.Z.S., M.B.O.U.

On the Moulting of the King Penguin {Aptenodytes pennanti)
in the Society's Gardens. (With lantern illustrations.)

3. T. E. GuNN, F.L.S.

On the Presence of Two Ovaries in certain British Birds,
more especially the Falconidaj. (With lantern illustrations.)
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4. Prof. P. P. SusHKiy. C.M.Z.S.

Ontogenetical Transformations of the Bill in Ardea cinerea.

5. A. D. Imms, D.Sc, B.A.

On some Oollembola from India, Burma, and Ceylon, with a
Catalogue of the Oriental Species of the Order.

The following papers have been received :

—

1. H. B. Preston, F.Z.S.

Diagnoses of New Species of Terrestrial and Fluviatile

Shells from British and German East Africa.

2. R. Lydekker.

On the Milk- Dentition of the Ratel.

3. Alfred E. Cameron, M.A., B.Sc.

Structure of the Alimentary Canal of the Stick Insect

{Bacillus rossii Fa.br.), with a Note on the Pai'thenogenesis of

this Species.

4. Robert Shelford, M.A., F.Z.S.

Mimicry amongst the Blattidte ; with a Revision of the

Genus Proso^jlecta Sauss.

5. The B.ev. 0. Pickard-Cambridge, F.R.S., C.M.Z.S.

Contributions to the Knowledge of the Spiders and other

Arachnids of Switzerland.

6. J. Lewis Bonhote, M.A ., F.L.S., F.Z.S.

A further Collection of Mammals from Egypt and Sinai.

Mendelian Experiments on Fowls.

8. Prof. Geoffrey Smith, M.A.

The Freshwater Crayfishes of Australia.
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Commtmications intended for the Scientific Meetings should

be addressed to

P. CHALMERS MITCHELL,
Secretary.

Zoological Society of London,
Regent's Park, London, IST.W.

October 31si, 1911.
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ABSTRACT OF THE PROCEEDINGS

OF THE

ZOOLOGICAL SOCIETY OF LONDON.'

November 7th, 1911.

Frederick Gillett, Esq., Vice-President, in the Chair.

The Minutes of the last Scientific Meeting were confirmed.

Mr. F. Mbnteith OaiLViE, F.Z.S., communicated a paper by-

Mr. T. E. GuNN, F.L.S., " On the Presence of Two Ovaries in

certain British Birds, more especially the Falconidse." The
author outlined the views held by the majority of English mor-
phologists on the reproductive organs of adult female birds, and
enumerated examples which he had collected during a number of

years where the right as well as the left ovary was present, and,

so far as could be ascertained, in the two cases of which sections

had been made, where the right ovary was functional. He
pointed out the extraordinary preponderance in his examples of

paired ovaries occurring in the Falconidfe, as compared with those

derived from any other source, and remarked that in that family

the ovaries were usually placed symmetrically one on either side

of the vertebral column and at about the same level. In examples

other than the Falconidse this symmetrical arrangement was the

exception rather than the rule, the right ovary generally occupy-

ing a position almost directly below the left, in the left half of

the body-cavity, which, in the author's opinion, suggested a half-

way home on the road leading to the final disappearance of the

right ovary.

Mr. R. I. PococK, F.R.S., F.L.S., F.Z.S., Superintendent

of the Gardens, exhibited a series of lantern-slides prepared from

* This Abstract is published by the Society at its ofBces, Zoological Grardens,

Regent's Park, N.W., on the Tuesday following the date of Meeting to whicli

it refers. It will be issued, along with the 'Proceedings,' free of extra charge,

to all Fellows who subscribe to the Publications ; but it may be obtained on the

day of publication at the price of Sixpence, or, if desired, sent post-free for

the sum of Six Shillings per annum, payable in advance.
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pliotograiDlis taken by Mr. P. W. Farmborough, F.Z.S., illustrat-

ing the colour-change and phases in the moult of an Arctic Fox
now living in the Society's Gardens.

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, read a paper,

illustrated by lantern-slides, on the Moulting of the King Penguin
{Aptenodytes pennanti) in the Society's Gardens. He referred

to Mr. de Winton's paper on the same subject which appeared
in the 'Proceedings' in 1898. The specimen observed by
Mr. de Winton did not moult until it had lived sixteen months
in the Gardens, whereas the specimen now in the menagerie
had moulted twice in six months.

The author stated that the new feathers were almost fully

grown before the old ones were shed, and that the latter had to

be rubbed off by the bird's beak or feet, as they were firmly

attached to the sheaths of the new feathers. The paper was
ilhistrated by photographs, which showed the bird in various

stages of the moult, as well as by specimens of the shed feathers.

Dr. S. F. Harmer, M.A., F.R.S., Y.P.Z.S., read a paper by
Prof. A. D. Imms, D.Sc, B.A., entitled, " Some Collembola from
India, Burma, and Ceylon, with a Catalogue of the Oriental

Species of the Order," Four genera and twenty-eight species

were described as new, amongst the latter the most remarkable
being a form unique among Collembola in possessing a median
cercus to the fifth abdominal segment, and for the reception of

which a new subfamily was foi-med. The total number of Col-

lembola known from the Oriental region was stated to amount to

53 species comprised within 27 genera.

A paper on the " Ontogenetical Transformations of the Bill in

Arclea cinerea" by Prof. P. P. Sushkin, C.M.Z.S., was read by
Mr. D. Seth-Smith, F.Z.S. The author gave a description of the

gradual development of the bill in a series of embryos and young
specimens of the Heron upon which he had made observations.

The simple rhamphotheca proved to be only a late stage of the

compound one, and the form of the Ardeine bill he regarded as

a derivative one, and discussed its resemblance to those of allied

forms.
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The next Meeting of the Society for Scientific Business will

be held on Tuesday, November 21st, 1911, at half-past Eight
o'clock P.M., when the following communications will be made :

—

1. Dr. Geoffrey Smith , M.A.

The Freshwater Crayfishes of Australia.

2. Fbank E. Beddard, M.A., F.R.S., F.Z.S.

Contributions to the Anatomy and Systematic Arrangement
of the Cestoidea.—III. On a New Genus of Tapeworms from
the Bustard (Eupodotis kori).

3. Alfred E. Cameron, M.A., B.Sc.

Structure of the Alimentary Canal of the Stick Insect

(BaciUits rossii Fabr.), with a Note on the Parthenogenesis of

this Species.

4. G. A. BouLEXGER, F.R.S., F.Z.S.

Some remarks on the Habits of British Frogs and Toads,

with reference to Mr. Cummings's recent communication on
" Distant Oiientation in Amphibia."

5. H. B. Preston, F.Z.S.

Diagnoses of New Species of Terrestrial and Fluviatil©

Shells from British and Gei-man East Africa.

6. R. Lydekker.

On the Milk- Dentition of the Ratel.

The following papers have been received ;

—

1. Robert Shelford, M.A., F.Z.S.

Mimicry amongsb the Blattidte ; with a Revision of the

Genus Frosoplecta Sauss.

2. The Rev. 0. Pickard-Cambridge, F.R.S., C.M.Z.S.

Contributions to the Knowledge of the Spiders and other

Arachnids of Switzerland.

3. J. Lewis Bonhote, M.A., F.L.S., F.Z.S.

A further Collection of Mammals from Egypt and Sinai.

4. J. T. CUxVNINGHAM, M.A., F.Z.S.

Mendelian Experiments on Fowls.
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Communications intended for the Scientific Meetings should
be addressed to

P. CHALMERS MITCHELL,
Secretary.

Zoological Society of London,
Regent's Park, London, N.W.

November lith, 19n.
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ABSTRACT OF THE PROCEEDINGS

OP THE

ZOOLOGICAL SOCIETY OF LONDON.'

November 21st, 1911.

S. F. Haemer, Esq., M.A., Sc.D., F.R.S., Vice-President,

in the Chaix-.

The Minutes of the last Scientific Meeting were confirmed.

The Secretary read a Eeport on the Additions that had been
made to the Society's Menagerie during the month of October

1911.

Mr. R. I. PococK, F.R.S., F.Z.S., Curator of Mammals,
exhibited two living examples of an Elephant-Shrew {Macro-

scelides sp.) from Bechuanaland, which had been presented to the

Society by Oapt. H. 0. F. Littledale and forwarded by Dr. L.

Peringuey, C.M.Z.S,, and remarked that these specimens, together

with another in the same consignment, but belonging to a different

species, were apparently the first representatives of the genus
Macrosoelides the Society had ever possessed. After drawing
attention to some interesting structural features shown by the

animals, Mr. Pocock said that the Society was to be congratulated

upon the safe arrival of these Elephant-Shrews, because, apart

from members of the Hedgehog-family, which from being omni-
vorous are more easy to preserve in captivity, exotic species of

Insectivora are proverbially difficult to keep alive for any length

of time and are therefore seldom exhibited in the Gardens.

Dr. Geoffrey Smith, M.A., read a paper, communicated by
the Secretary, entitled " The Freshwater Crayfishes of Australia."

The object of this paper was to revise the classification and

* This Abstract is published by the Society at its ofBces, Zoological Gardens,
Kegent's Park, N.W., on the Tuesday following the date of Meeting to which
it refei's. It will be issued, along with the ' Proceedings,' free of extra charge,

to all Fellows who subscribe to the Publications ; but it may be obtained on the

day of publication at the price of Sixpence, or, if desired, sent post-free for

the sum of Six Shillings per annuW, payable in advance.
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nomenclature of the Australian and Tasmanian Crayfishes, and to
give diagnoses of the genera and species with their limits of
distribution. The work was based on a large material obtained
from all parts of the continent and from Tasmania, Many of
the specimens had been collected by the author, but the majority
formed a very large collection brought together during the past
twenty years by Prof. Baldwin Spencer.

Four genera were recognised, Astacopsis, Chcerops, Parachce-
rops, and Engceii,s : the first three genera included the Freshwater
Crayfishes proper, and the last-named genus contained the Land-
Crayfishes, which were not dealt with in this paper.

The geogi-aphical distribution of these genera and its bearing
upon the geographical problems of Australia was discussed, and
the view was supported that the Bassian Subregion represented
the home of the Australian Crayfish, and that Astacopsis was
nearest the ancesti-al form.

Mr. F. E. Bbddard, M.A., F.R.S., F.Z.S., Prosector to the
Society, presented a paper on " A new Genus of Tapeworms from
the Bustard {Uuj)odotis kori)." Four complete specimens and
some fragments of this Cestode had been obtained from a
S. African Bustard in the Society's Gardens, and the author
regarded it as a member of the group Tetracotylea, but could not
reconcile its characters with those of any other genus of that
group at present known. He briefly described its anatomical
characters and discussed its systematic position, and proposed a
new genus and species for its reception.

The Secretary presented a memoir by Mr. A. E. Cameron,
M.A., B.Sc, entitled " The Structure of the Alimentary Canal of

the Stick-Insect, Bacillus rossii, Fabr., with a Note on the
Parthenogenesis of this Species."

The author stated that this insect had a rather limited dis-

tribution, occurring in the south of Europe and in the north of

Africa, and that in the wild state it was not found north of

Orleans. Certain peculiarities of the alimentary canal were dealt

with which were regarded as adaptations to the mode of life of

the species. Attention was di-awn to the fact that the male was
only rarely found in the wild state, and that parthenogenetic
i-eproduction of B. rossii had been verified, for during four
generations the specimens kept by the author had showed no
males. The fact that the males were disappearing suggested that
parthenogenesis was not the primitive method of repi-odiiction,

but that the species had become adapted to it through the failure

of sexual reproduction,

Mr. H, B. Preston, F.Z.S., communicated a paper based on a
collection of Terrestrial and Fluviatile Shells made by Mr. Robin
Kemp in British and German East Africa. One new genus and
thirty-four new species were described, which repi-esented only a

very small portion of the large number of species collected
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Mr. E. G. BouLENGER, F.Z.S., presented a short paper by
Mr. G. A. BouLENGER, F.R.S., F.Z.S., containing some remarks
on the habits of British Frogs and Toads, for the information of

those who might feel inclined to carry out further observations on
the subject of the migrations of Amphibia as dealt with in a paper
recently read before the Society. The Common Toad was strongly

recommended as the most suitable Batrachian on which to

institute series of experiments on Distant Orientation.

A paper on the " Milk-Dentition of the Ratel " v/as received

from Mr. R. Lydekker, in which he described an instance of

primitive features present in the milk-dentition being entirely

lost in the teeth of the permanent series. So far as he was aware,

no such atavistic feature had been hitherto recorded in the case

of any existing mammals.

The next Meeting of the Society for Scientific Business will

be held on Tuesday, February 6th, 1912, at half- past Eight
o'clock P.M., when the following communications will be made :—

-

1. Mrs. R. Haig Thomas, F.Z.S.

On Experimental Pheasant Breeding,

2. J. T. Cunningham, M.A., F.Z.S .

Mendelian Experiments on Fowls.

3. H. G. Plimmer, F.R.S., F.L.S., F.Z.S .

Report on the Deaths which occurred in the Zoological

Gardens during 1911,

4. J. Lewis Bonhote, M.A., F.L.S., F.Z.S.

A further Collection of Mammals from Egypt and Sinai.

The following papers have been received :

—

1. Robert Shelford, M.A., F.Z.S.

Mimicry amongst the Blattida^ ; with a Revision of the

Genus Prosoplecta Sauss.
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2. The Bev: 0. Pickard-Cambridge, F.B.S., C.M.Z.S.

Contribvitions to the Knowledge of the Spiders and other
Arachnids of Switzerland.

3. Herbert L, Hawkins, M.Sc, F.G.S.

The Classification, Morphology, and Evolution of the Echi-
noidea Holectypoida.

4. H. Lyster Jameson, M.A., D.Sc, Ph.D., F.Z.S.

Studies on Pearl-Oysters and Pearls.—I. The Structure of

the Shell and Pearls of Margarilifera vulgaris Schumacher

:

with an examination of the Cestode Theory of Pearl Pro-
duction.

Communications intended for the Scientific Meetings should

be addressed to

P. CHALMERS MITCHELL,

Secretary.

Zoological Society op London,

Regent's Park, London, IST.W.

November 28i/i, 1911.
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40. Oia a new Sjjecies of Dinotherium {Bmotherium Iwhleyi) from British East Africa.

By C. W. Andrews, D.Sc, F.R.S., F.Z.S. (British Museum, Natural History).

(PL XLVIir.) ; . . 94a

41. On an Amphipod from the Transvaal. By the Hon. Paul A. Metiiuen, F.Z.S.

(Pis. XLIX.-LI.) i)4S

42. An African Rhinoceros, Klipspringer, and Gazelle. By ~R. Lydekkee. (Text-figs.

191-193.) 058

43. The Subspecies of the Spanish Ibex. By Prof. Axgel Cabrera, C.M.Z.S. (Pis. LII.-

LI7. and Test-figs. 194-199.) 9(i3

44. On Antelopes of the Genera Madoqua and Rhynchoiragus found in Somaliland. By

E. E. Drake-Brockman, M.E.C.S., L.R.C.P., F.Z.S. (Pis. LV. & LVI.) 977

45. Contributions to the Anatomy and Systematic Arrangement of the Cestoidea.

—

II. On Two new Genei-a of Cestodes from Mammals. By Frank E. Bbddard,

M.A., F.E.S., F.Z.S., Prosector to the Society. (Text-figs. 204-215.) 994

46. Some Madreporaria from the Persian <S-ulf. By Eutii Harrison, Oxford. With a
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HiCKsoN, M.A., D.Se., F.E.S., F.Z.S. (Pis. LVII. & LVIII. and Text-figs. 216-221.) 1018

47. On Variation in the Medusa oi Mosrisia lyonsi. By Charles L. Boulenger, M.A.,
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Text-figs. 222-228.) 104a

48. The Marginal Processes of Lamellibranch Shells. By Cyril Crosslasd, F.Z.S.

(PI. LX. and Text-figs. 229 & 230.) 1057

49. Warning Coloratioaa in a Nudibranch Mollusc and in a Chameleon. By Cyril

Crossland, F.Z.S 10G2

50. Chromodorids from the Eed Sea, collected and figured by Mr. Cyril Crossland. By

Sir Charles Eliot, K.C.M.G., C.R, F.Z.S. (PI. LXI.) 1068

51. On some new South African Permian Eeptiles. By E. Broom, D.Sc, C.M.Z.S.

(Pis. LXII. & LXIII.) 1073

62. On a new Tree-Frog from Trinidad, Hying in the Society's Gardens. By Edward G.

BouLENGEE, Curator of Reptiles. (PI. LXIV.) 1082

53. A Contribution to the Ornithology of Western Colombia., By C. E. Hell.mayr,

Division of Birds, Zoological Museum, Munich . . , , 1084
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